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A Satisfactory Y ear 


APPY is the country, it is said, which has no 
history, but happier still is the historian who 
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is able to write in December that the past twelve 
months have been an epoch-making year. That 
could not truthfully "said of a.p. 1936. It has been 
a year of continuou. , .29gress, rising in places to a fever 
of effect, but for the most part it has seen the fulfilment, 
or partial fulfilment,.of decisions taken in 1935. In 
one respect the hopes expressed by Flight a year ago 
have not been fulfilled. Last January we wrote that 
if all went well the experimental flights by Mercury, the 
upper component of the Short-Mayo composite, would 
be made during 1936. These flights have not taken 
place; yet.we have no intention of declaring that all 
has not gone well. Two of the Empire type boats, 
Canopus and Centaurus, and one of the Atlantic class, 
Caledonia, are now flying, and already they have proved 
their merits. The comfort provided in the Empire 
boats is of a standard never previously even considered 
in aeroplane, train, or coach. 

The public is now more interested in flying than it 
has ever been since the days of Grahame White’s race 
with Paulhan to Manchester. Its interests are divided 
between anxiety over air defence and enthusiasm for 
air transport. To consider the latter first, the most 
significant feature of the past year has been the way in 
which the Hinde nburg has carried on the work begun 
by the Graf Zeppelin and has shown that well-designed 
uirships manned by experienced crews are reliable trans- 
ort aircraft. Naturally no aeroplane can rival the 

omfort offered by a large airship. Imperial Airways 
lave continued to extend their hnes farther and farther, 
ind during the year Dorado took the first mails through 
to Hong Kong, passengers being carried on the service 
later, and Dedalus forged its way on from Kano to 
Lagos. Both of these extensions are matters of first- 
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rate importance. Nearer home, British Continental 
Airways have been merged into British Airways, to the 
benefit, it is hoped, of both. The opening of Gatwick 
airport was an event of importance. 

During the year a discussion has been in progress 
between the Home and the Commonwealth Govern- 
ments on the details of the scheme for through running 
from England to Sydney and the surcharge of air mails. 
The matter has not been finally adjusted, but it is hoped 
that Australia has become reconciled to the use of fly- 
ing boats between Darwin and Sydney, though she still 
apparently is standing out for a surcharge on air mail 
letters. 

On the sporting side we had the Schlesinger race in 
the autumn, but the less said about that event the 
better. The Pou au Ciel has been tested in wind tunnels 
in France and England, and while M. Mignet has been 
justified, the probability is that few people in future 
will build Poux in their back yards. 

R.A.F. 

Records are in a higher category than sport, and 
during the year the altitude record set up some time 
ago by the Italian, Commander Donati, was beaten by 
the French pilot Detré, who in his turn was surpassed 
by Sqn. Ldr. Swain in a Bristol monoplane. Britain 
thus holds one of the three most worthy records, with 
a height of 49,967 feet. We hope to do even better 
before long. 

During the year the expansion of the R.A.F. has pro- 
ceeded with energy, uninterrupted by crises in Africa. 
The Force has been reorganised into new Commands 
and Groups, and the term Area has been abandoned for 
the present. The Bomber Command, the Fighter 
Command, the Training Command, and the Coastal 
Command are now all under Air C™ °s Commanding- 
in-Chief, a rank previously held only by the A.O.C.- 
in-C. of the now defunct Command, Air Defence of 
Great Britain. The Shadow Industry has _ bween 


Progress 



































i Wo a) 






688 FLIGHT. DECEMBER 31 1936. 


) 


initiated to expedite the production of aircraft and 
engines, and to make provision for emergencies. A 
Volunteer Reserve has been announced, but has not yet 
been put into operation. Finally, a more practical! and 
comfortable uniform has been sanctioned for the Force. 

As regards organisation, important steps taken during 
the year have been the appointment of a Minister for 
Co-ordination of Defence and of a Director of Production 
at the Air Ministry. Sir Donald Banks has succeeded 
Sir Christopher Bullock as Permanent Secretary to the 
Air Ministry. The Royal Commission on the manufac- 
ture of arms has reported against a Government mono- 
poly. The question of the Fleet Air Arm has been 
revived, and it seems likely that dual control on board 
naval ships will be abolished. 

Technically, the most important developments of the 
year have been the appearance of the Short Empire 
flying boats, the Spitfire and Venom fighters, the 
medium bombers Battle, Blenheim, Hampden and 
Wellington, the heavy bombers Whitley and Harrow, 
and the army co-operation Lysander, as well as the 
designing of the autodynamic autogiro, which rises into 
the air with no forward run. Fuller accounts of the new 
types are given on page 693. The record for the year, 
on all counts, is certainly creditable. 


The Higher the Fewer 
REAT BRITAIN stands at the parting of the 
ways, and no man knows whither one branch of 
the fork may lead; the other is fairly familiar. 
Both are signposted, one legend reading ‘‘ 87 
octane’’ and the other “‘1oo octane.’’ The almost 
phenomenal improvement in aircraft performance, par- 
ticularly military aircraft performance, is due in some 
measure to cleaner aerodynamic design, but the bulk of 
the improvement has come from the engines, and that 
‘in turn is traceab': very largely to the introduction of 
the 87-octane fuel, which has made possible a higher 


compression ratio and greater power output, particularly 
for take-off, and lower speci’ c fuel consumption 

The undoubted success of the 87-octane fuel forms a 
natural and readily understandable foundation upon 
which to build even higher hopes if 100-octane fuel js 
introduced. The step, superficially so natural, is beset 
with difficulties which are not necessarily obvious, 
Specific power output is of primary importance, certainly, 
and one might well argue that it should be obtained at 
all costs. But technically there may be unsuspected diffi- 
culties. It seems that a r1oo-octane value cannot be 
obtained by the addition of the tetra-ethyl lead which has 
given us the 87-octane fuels, and that other means have 
to be adopted. What will the effect be on the engines? 
Will the higher output obtainable be off-set by shorter 
life and/or loss of reliability? And what of storage 
problems ? 

Several other questions need to be answered before one 


could embark with any technical confidence on the sub- | 


ject of the new fuels and all tha* their introduction would 
entail. But most important of all is, perhaps, the 
question of supplies in time of emergency. Once com- 
mitted to the new fuels, the failure of supplies would 
‘“ground’’ large sections of the R.A.F. Engines de- 
signed to operate on 100-octane fuels would be all but 
useless on the present ‘‘87.’’ Modifications would h 


av 


. ' 
to be made before they could be used. Tempting as 


> 











are the prospects, it would be well to make sure, entirely | 


and completely sure, that the necessary supplies can be 
guaranteed before taking a decision which may hay 
the most profound consequences. 

Should the decision be to go over to 100-octane fuels, 
the Diesel is doomed as far as military aircraft are con- 
cerned. Should the present ‘‘87’’ fuels be retained, it 


has a chance for certain types of aircraft. The fact that J 


f 


France and Germany are devoting a good deal of 
attention to the Diesel seems to indicate that they 
least are not prepared to assume the final triumph of 
the petrol engine. 





HEAT BLISTERS : The defensive armament of this Boeing YB-17 bomber, the first of thirteen for the U.S. Army Air Corps, 
is carried jin a novel nose turret and four streamlined blister-like emplacements whence, so it is said, “the heat can be 
turned on ’’ in practically all directions. The YB-17 is the largest landplane ever built in the U.S.A. and represents a class 


which has not so far featured in our own expansion programme. 


Four of the new Wright Cyclone ‘G’’ engines are fitted 


and a retractable undercarriage and tail wheel, flaps, v.p. airscrews, homing equipment, two-way R/T and an automatic pilot 
are specified. 
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Lhe Outlo 


ning Commentary on 


All-in-one ? 


S it possible to combine in one aircraft all the most 
] desirable features of the aeroplane, the Autogiro and 

the helicopter? Mr. Peter Cameron, of Glasgow, 
believes it is, and on pp. 705-706 of this issue is described 
his design for a type of aircraft which he calls the Rotor 
Plane. Briefly explained, the Cameron machine is a 
combined fixed-wing and rotating-wing aircraft, the 
rotor blades of which can be expanded for take-off 
and contracted for high speed when the desired 
altitude has been reached. With the blades retracted 
and set at a small angle of incidence, the machine 
obtains most of its lift from the fixed wing, and as a re- 
tractable undercarriage can be used, the drag should be 
relatively low, so that high speeds should be attainable. 
Mr. Cameron has also evolved means for preventing the 
whole aircraft from rotating about its vertical axis when the 
rotor blades are being driven by the engine and the machine 
lifts as a helicopter. 

That a number of technical difficulties and problems may 
be encountered in the evolution of the details of the 
mechanism will be granted, but the inventor has already 
prepared remedies for all the likely ones, such as the posst- 
bility of ‘‘ binding '’ during the expanding or contracting 
of the blades, due to flexing of the rotor spars. 

If the rotor plane is proved practicable it should have a 
great many advantages, and the high top speed expected 
plus the ability to hover as a helicopter invest it with 
obvious possibilities as a military aircraft. 


This Freedom 


HE fact that it is now open to receive applications for 
T the posts of chief aircraft surveyor and chief air- 

craft engine surveyor has called attention to the 
almost forgotten Air Registration Board provided for in 
the Air Navigation Act passed last Session. This is the 
first practical and active signs of what the Government 
spokesmen are fond of calling ‘‘ implementing '’ the recom- 
mendations of the Gorell Committee, itself almost for- 
gotten by now, but appointed to examine the possibility of 
removing from the ‘‘ deadening hand of Air Ministry 
influence "' the design, construction and inspection of civil 
aircraft up to a certain size. 

It is gathered that the Air Registration Board, about to 
be formed, is to set up the machinery necessary for taking 
over the work hitherto done by the Air Ministry of check 
ing stress calculations, inspecting materials, overseeing 
maintenance, and forth. The Board is to consist of 
groups, each group dealing with certain aspects, 


Guaranteed 
list of names of the 


LIGHT has examined the 
sentatives of constructors, operators and insurers 


serving on the different groups, and as these names 
are, almost without exception, household words in British 
aviation, one may accept that side of the A.R.B. as having 
been laid on a sound foundation. 

Insurance seems to be the key to the whole matter, and 
as one of the groups includes four representatives of insur- 
ance companies it is to be assumed that these have expressed 
willingness to co-operate and to shoulder the by no means 
light burden. 

We have always held the view that the aircraft manu 
facturer’s regard for his own re putation is sufficient safe- 
guard against inferior workmanship. The fact that an 
insurance company will have to take the risk of covering 


repre- 


A: 
Aur” 


lopi cS 


any aeroplane betore it can fly will probably lead to a list 
of ‘‘ approved *’ firms, as is te case now, only the insur- 


ance companies instead of the Air Ministry will do the 
approving. Any firm whose products do not meet with 


the approval of an insurance company will be in no posi- 
tion to market its machines 

The main stumbling block of the scheme 
not of a technical but of a financial character. 
the A.R.B.’s organisation will not need to be quite as 
ambitious as that of the Air Ministry, it will have to be 
fairly extensive; this is also confirmed by the fact that the 
salary of the chiet aircraft surveyor is to rise to a maximum 
of {2,000 per annum. Obviously he will have to have 
under him a staff of competent men, and the cost is likely 
to be not inconsiderable. Who is to pay? Presumably 
the manufacturer and the user will, between them, have 
to foot the bill. The manufacturer saves money by not 
being obliged to have Air Ministry inspection and super 
vision, and can thus afford to pay something towards the 
new scheme. The user, on the other hand, is already 
having to pay fairly heavily and is entitled to expect a 
reduction rather than an increase in cost, the more 
excessive cost was one of the criticisms levelled against 
the existing system. 


is likely to be 
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The Boundary Layer 


ROFESSOR MELVILL JONES has a wonderful gift 
P* f being able to explain in simple language the most 

complicated and abstruse problems. Never has this 
ability been better demonstrated than at his lecture on 
profile drag to the Royal Aeronautical Society shortly 
before Christmas. The lecture was quite different from 
the written paper, and thus both the ‘‘ highbrows’’ and 
the ‘‘lowbrows’’ were able to benefit. Unfortunately, the 
paper is not one which lends itself to summarising, being 
already something of a summary, and for that reason it 
has not been considered expedient to deal with it in Flight 
this week. Perhaps, however, a brief reference to the 
main points and conclusions may serve to indicate what 
Professor Melvill Jones is ‘‘ driving at.” 

Profile drag, of wings of different thickness ratios, for 
example, is what it is required to know for practical design 
purposes, but its variations are difficult to understand 
unless the position on the wing profile where the fiow in 
the boundary layer changes from laminar to turbulent is 
known, and the reasons which cause early or late changes. 
The ‘‘exploring’’ pitot tube is the modern means cf 
detecting drag by indicating changes in pressure. The 
pressure in a pitot tube has a constant value at all points 
in the flow except in boundary layers and in the 
which they create When the pressures have been read 
or recorded, the profile drag can be deduced by a fairly 
simple calculation 

Professor Melvill Jones did not hold out hopes of any 
likelihood yreat drag-savings by coaxing the boundary 
laver to remain laminar Were this possible, the saving 
would startling, but he thought it improbable that the 
laminar layer could be made to extend over more than 
one-third of the whole wing surface. This would repre- 
sent a drag reduction of about 20 per cent. compared with 
a wing over which the layer was entirely turbulent 

Surface roughness presents two problems: the effects 
of roughness on the point of transition and its effects on 
the skin friction applied by the turbulent boundary layer 
Thus the lecture did not provide an answer to the problem 
of every designer about when it does and does not pay 
to go to the trouble and expense of flush rivets. 
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FLIGHT. 


THE YEAR THAT 
HAS PASSED 


Outstanding Flights and Events of 1936 : Twelve 
Months’ Aircraft and Engine Development 


S we point out in our leading article, the avia- 

A tion year which draws to its close to-day 

has been one of fulfilment rather than of 
initiation, 

The Empire flying boats, conceived in 1935, are 
now going into service. The Royal Air Force 
expansion scheme, with its attendant repercus 
sions on the aircraft industry, has got into full 
swing. The administration of the Royal Air 
Force itself has been reorganised. Important 
technical developments, tabled during 1935, have 
been brought to fruition, 

Actual flying activity has proved as kaleido- 
scopic as ever. Outstanding, of course, is Sqn. 
Ldr. Swain’s recovery for Britain of the world’s 
aeroplane altitude record. The long-distance 
record breakers, too, have shown undiminished 
energy. The average man’s recollection of such 
achievements is short, each new flight tending to 
eclipse its predecessors, so a study of the com 
plete list, which follows, brings to light a sur 
prisingly high total of both successful and unsuccessful 
attempts 

No less informative are the sections of this brief chrono 
logical review which deal with new aircraft and engine 
types and the year in the sphere of commercial aviation 

NOTABLE BRITISH FLIGHTS AND 

FLYING EVENTS 

Thursday, February 6, a.m.—Flt. Lt. Tommy 
Rose, flying a Miles Falcon with 200 h.p. Gipsy Six engine, 
the winning machine of the 1935 King’s Cup Race, took off 
from Lympne aerodrome. He arrived at Capetown at 
6.03 p.m. on the following Sunday. His time of 3 days 
17 hrs. 38 mins. improved upon Mrs. Mollison’s existing 
record by 13$ hours. 

Friday, February 7.—F/O. Llewellyn took off from 
Lympne on an Aeronca with 4o h.p. J.A.P. engine, and, 
after giving numerous demonstrations en route, landed at 
Johannesburg on Sunday, March 1. 

Tuesday, March 3, 4.08 a.m.—Flt. Lt. Tommy Rose left 
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Fit. Lt. Tommy Rose and Mr. H. L. Brook. 
Capetown on the return journey to Croydon, where he 
landed at 11.05 a.m. on Monday, March 9, 6 days genera 
6 hrs. 57 mins. later. The two journeys were thus com- at Ha 
pleted in 10 days and 34 mins. The return journey did and ot 
not constitute an official record, as the average speed for mer ‘ 
the whole distance was under 150 km./hr. (93.2 m.p.h 
rhe previous best time, 6 days 12 hrs. 3 mins., was made 
by F/O. David Llewellyn and Mrs. Jill Wyndham flying 
a Parnall Heck (Gipsy Six engine), 

Monday, April 6.—The late C. ]. Melrcse left Heston for 
Australia on the first Heston Phoenix (Gipsy Six). Flying 
in comfortable stages via Karachi, Singapore, and Darwin 
he completed the trip to Adelaide on April 29, on the six 
teenth day out. 
Monday, May 4, 9.05 a.m.—Mrs. Amy Mollison te 
from Gravesend on a Percival Gull (Gipsy Six), and reached 
Capetown by the West Coast route at 3.31 p.m. on Thurs 
day, May 7. Her time of 3 days 6 hrs. 26 mins 
lowered the previous best time of Flt. Lt. Tommy Ros 
(who took the East route, which is 700 miles longer) by 
11 hrs. 12 mins 


thus 


Lond 


Some of the most outstanding flights of the year have been made by members of the fair sex. Here are (left to right) Mrs. Mollison, 
Miss Jean Batten and Mrs. Bery! Markham, whose achievements are chronicled in this article. 
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Some outstanding military types of 
1935: The Supermarine Spitfire, 
Vickers Wellington, Bristol Blenheim 
and Handley Page Hampden. 







Wednesday, May 6.—Mr. H. Li. 
Brook commenced his Cape flight on 
a Hillson Praga monoplane with two- 
cylinder 40 h.p. engine. He reached 
the Cape in 16 days 4} hrs., after fly- 
ing 135 hrs. in all at an average speed 
of 70 m.p.h. The fuel consumption 
was 30 miles per gallon. ‘ 

Sunday May 10, 9.19 p.m.—Mrs 
Mollison left Capetown on the return 
journey vy the East route to Croydon 
She landed at 1.36 p.m. on Friday, 
May 15, her time being 4 days 16 hrs. 
17 mins., or 1 day 14 hrs. 40 mins. 
better than the time of Fit. Lt. 
Tommy Rose 

Saturday, May 30, 7.35 a.m. (local 
time).—Sqn. Ldr. Hilton left Cape- 
town flying an Airspeed Envoy with 
two Wolseley engines. He was lat 
held up at Athens before proceeding to 
Croydon, and so lost the chance of 
beating the best time from the Cape. 

In the early summer a _ fourteen- 
thousand-mile survey flight made by 
W. R. Brett on the Shell Percival Gull 
was successfully terminated. 

During June, July and August 
there was a lull in Jong-distance 
“speed flights,’’ but flying people 
generally were intensely busy. Clubs 
at Hanworth, Reading, Eastbourne, 
and other centres arranged their sum 
mer ‘‘at-homes’’ or garden parties, 
and the Royal Aero Club organised 
the International Week-End Aerien. 
Gatwick, Perth, and the Brighton, 
Hove, and Worthing airports appeared 
on the list for the first time, the two 
first-named being oificially opened by 
the Secretary of State for Air, Lord 
Swinton, who flew from Perth to Gat 
wick for the second ceremony 

Charles Gardner won the King’s Cup Race at 
164.5 m.p.h. on a Percival Vega Gull. 

S. T. Lowe was successful in the modified Isle of Wight 
race, winning at 125.5 m.p.h. on a Comper Swift; and 
W. Humble came first in his Hawk Speed Six in the 
London to Newcastle race. Preparations were well under 
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the Schlesinger England-South Africa Race. 
annual Hendon R.A.F. display took place on 
and the S.B.A.C. show was at Hatfield on the 
following Monday. 

Friday, September 4, 6.50 p.m.—Mrs. Beryl Markham 
from Abingdon aerodrome, and after twenty 


hours of bad weather she landed, with fuel 
low, at Baleine Cove, Cape Breton Island 


At almost the same time, leaving the Floyd 


3ennet airport on Wednesday, September 2, 


at 9.37 a.m., Harry Richman and Dick 


Merrill flew the Atlantic to Croydon (after 
landing in Wales) in an American Vultee 
with Wright Cyclone engine in 18 hrs. Thes 
flights give comparisons of time and engine 
power. The Cyclone develops about 1,000 
h.p. for take off, using 100-octane fuel, and 
the Gipsy Six 200 h.p. 

Tuesday, Ss ptemb y 20 ( W 4. Scott 


ind Giles Guthrie started in the Schlesinger 
Ra and flew to Johannesburg in 2 days 
4 hrs. 57 mins., at once winning the race and 
setting up best time for the journey. The 


uircraft was a Percival Vega Gull with 













That long-distance record-breaking is no joke 
is proved by this photograph of Mollison and 
Corniglion-Molignier absolutely ‘done ’’ 
after their Cape flight. 
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o h.p. D.H. Gipsy Six Series II engine fitted with V.P. 
rscrew. 

A long-distance flight made during the late summer had 
somewhat chequered progress. Lord Sempill, Mr. H. 
‘ood and a crew of two left Hanworth in the Monospar 
oyden with the intention of making a fast demonstra 


tion flight to Australia, but a damaged tail, due to a heavy 


la 
m 


nding, delayed them for many weeks in India. The 
achine eventually reached its goal, making good flying 


times, but the homeward journey ended in its abandon- 


m 
di 


ent on a Timor Sea coral reef owing to navigational 
fficulties. : 
Monday, October 5, 4.10 a.m.—Miss Jean Batten left 


Lympne aerodrome on her Percival Gull for Australia and 


New Zealand. Miss Batten arrived at Port Darwin on 
Sunday morning at 1.13 a.m., 5 days 21 hrs, 3 mins. after 


lez 


time by 24 hrs. 16 mins. 


to 
fro 


aving England, thus beating H. F. Broadbent's existing 
After a few days’ rest the flight 
Auckland, New Zealand, was completed on October 16 
om Richmond, Sydney, in one 1,200-mile, 84-hr. record 
hop’’ over the Tasman Sea. The overall time from 


England was 11m days 1 hr. 25 mins. 


off from Harbour Grace, Newfoundland, in his American 
Bellanca monoplane with Pratt and Whitney Twin Wasp 


Ji 


at 


The coast-to-coast time 


at 


respectively. 


Britain has been in the forefront in capturing useful ri 
cords. The altitude record set up by Sqn. Ldr. Swain in 
dicates a considerable advance in engine design and supet 


charging. 


Thursday, October 29, 8.40 p.m.—Mr. Jim Mellison took 


inior engine. At 9.57 a.m. on Friday morning he landed 
Croydon, having crossed the Atlantic in 13 hrs. 17 mins 
was under 10 hours and was flown 
an average height and speed of 15,000 ft. and 220 m.p.h 


In summing up we see that during the last year Great 
1¢ 


I 
Civil flying has been greatly helped by th 


demonstrations of reliability of private types. Fit. Lt. 
Tommy Rose, Mr. C. W. A. Scott and Mr. Giles Guthrie 
Mrs. Amy Mollison, Mr. H. F. Broadbent, Miss Jean 


Batten, Mrs. Markham, Mr 
have lately achieved 


all these pilcts 
British 


Ernle Clark 
an cutstanding flight on a 


civil aeroplane. 


CIVIL 


AIRCRAFT DEVELOPMENTS 
IN 1936 


HE year that is past has seen signs of resuscitation in 
the “‘ ultra-light ’’ aeroplane movement, although its 


re-awakening has not been assisted by calamities amone 
Pou enthusiasts. 

New ‘‘ babies’’ have blessed the light aircraft market 
with quite remarkable frequency; additions during th 
past twelve months have included the Abbot-Baynes 
Cantilever Pou, Luton Minor and Buzzard, the Flitter 
mouse, Kitten and Pup of Dart Aircraft, the Chilton mono 
plane, Hillson Praga, Tipsy and Brawny. One cr two of 
these mcdels have not flown at the time of writing, but 
are well on the way to completion 


Date. j Flight. Country. Pilot(s). 
Oct. 20, 1934 England to Australia GB. Cc. W. A. Seott and 
T. Campbell Black 
Oct. 20 to Nov. England to Australia Gul Lt. Cathcart Jones 
2. 1934. Pe to England (NY and Ken Waller. 
Nov. 11, 1935 | South Atlantic wen Miss Jean Batten 
May 4, 1936... England to Cape G.l Mrs. Amy Mollison 
| | 
May 4 to May | England to Cape to Gb Mrs. Amy Mollison 
10, 1936. | england. | 
Sept. 4, 1936... Atlantic . Gi |} Mrs. Beryl Markham 
Sept. 29, 1936 |} England to South Gh. Cc, W. A. Seott and 
Africa . Giles Guthrie. 
Oct. 5, 1936... | England'to Australia | { \-4 Miss Jean Batten 
| iB | 
Oct. 5, 1956 | England to New | fy- Miss Jean Batten .. 
| Zealand ‘ Vy 
Oct. 16, 1936... Tasman Sea VaR | Mias Jean Batten 
| , } 
Oct. 29, 1936.. Atlanti tas | Mr. Jim Mollison 
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LONG-DISTANCE RECORDS SUMMARISED. 
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Two of the most interesting British power units of 1936: 
(Top) the Bristol two-row sleeve-valve Hercules and (bottom) 
the liquid-cooled vee-twelve Rolls-Royce Merlin. 


The atded luxury and performance which comes wi 
increase of price has been provided by t Percival Veg 
Gull, Miles Whitney Stratght, a square-tipped "” versi 
of the D.H. Hornet Moth, tl Wicko monoplane wit 
converted Ford car engine), the Cessna and Porterhite 
(two of a number of American importations), the C.L.WJ 
Curlew, and the C.W. Cygnet. Nearly all these machin 
go far toward filling undesirable gaps in our range of ¢ 
aircraft. 

Higher up the scale of size and price, the D.H. Drago 


fiy, B.A. Double Eagle, and Miles Peregrine are thr 
particularly welcome models, demonstrative of the ef 
ciency cbtain: in comparatively small 
typ That multi-engines may find favour much farth 


toward the end of the price list is indicated by 


ible in 


Aircraft and Engine. | Record cr fastest time. Remarks. 
D. H. Comet 
2 Gipsy Six Rh. 
D.H. Comet 


18 secs Maclobert 


Mildenhall to 


2 Gipsy Six | | bourne to Lym] 
Percival Gul | 13 hrs. 15 I Thies to Brazil. 
(sipsyv Six 
Percival Gu days 6 hrs, 26 mins F.A.I. Capital 
Gipsy Six Capital record 
Percival Gull 7 days 22 hi ym Fastest time to ¢ 
Gipsy Six and back 
Percival V i Gull 20 hrs. Fastest solo 
Gipsy Six inine time 
Percival Veea G 2 days 4 hrs, 56 “chiesinger Lac 
Gipsy six series Il 

| Percival Gul davs 21 brs miit 
Gipsy Six Feminine at 

| Percival Gul j Tle lL hr. 25 mins records 
Gipsy Six 
Percival Gul S brs. 30 mins Fastest solo 
(ripsy Six ing. 
Bellanca 13 bes. 17 mins Fastest solo 
Pratt and Whitney ing 
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of the fascinating little Hordern-Richmond Autoplane. 

No one can truthfully say that 1936 was a vintage year 
for large British commercial aeroplanes. The industry 
may be thankful that the magnificent Short Empire flying 
poats have proved so uncompromisingly efficient. In their 
admiration of these craft foreign critics have passed more 
easily Over Our meagre offering of new transport types. 
Airspeeds are to be complimented on having further de- 
veloped their Envoy model, while De Havillands have in- 
creased the usefulness of their ‘‘ 86’’ Bristols, ‘n 
their Aquila-engined 143, have a promising ‘‘line.’’ The 
loss of the prototype of the Monospar Croydan was a cruel 
blow to General Aircraft, who have, incidentally, brought 
their smaller S.T. 25 series to an even higher pitch of 
refinement. 

The advances made with “‘ direct-lift’’ Autogiros have 
been distinctly encouraging, and it should not be long 
before such machines will be regarded no more as experi- 
inental. 


series. 


THE YEAR'S MILITARY 


AIRCRAFT 


HE adoption of completely modern methods of con 

struction and further aerodynamic refinement, coupled 
with the use of the most advanced, high-powered aero 
engines in the world, has given us, during the past year, 
the finest military prototypes in existence. Ihe great 
majority of these machines have been ordered in quantity 
for the equipment of R.A.F. squadrons. 

In the fighter category the Hawker Hurricane, which 
actually appeared in 1935, has done well over 200 hours’ 
flying and intensive testing, while the rather newer Super- 
marine Spitfire has been putting up some quite astounding 
performances, and has established itself as the world’s 
fastest military aeroplane. 

The Vickers Venom is interesting not only because it 
is much smaller and lighter than current competitors, but 
because it mounts a fully supercharged Bristol Aquila 
sleeve-valve radial. 

Certain army co-operation units will shortly be receiving 
the Hawker Hector biplane with Napier Dagger medium- 
supercharged ‘‘H’’-type engine. An even more highly 
developed model for ‘‘A.C.’’ work is the Westland 
Lysander gull-wing monoplane with 800 h.p. sleeve-valve 
Perseus. 

In the Bristol] Blenheim we have, without a doubt, the 
fastest twin-engined bomber in production. It is doubtful, 
in fact, if any foreign prototype can show a more impres 
sive performance sheet. 

The single-engined Fairey Battle (Rolls-Royce Merlin) 
has undergone development, and has been joined by an 
Armstrong-Whitworth machine with a Tiger engine 
equipped with a two-stage supercharger. 

Larger machines, but still classed as medium bombers, 
are the Pegasus-powered Handley Page Hampden and the 
Vickers Wellington, the latter of geodetic construction. 

Two heavy bombers are already in large-scale pro- 
duction, and should be in commission before many months 
have passed. The types concerned are the Armstrong- 
Whitworth Whitley (two Siddeley Tiger) and the Handley 
Page Harrow, production models of which will be fitted 
with the Bristol Pegasus X and XX engines. 

These excellent bombing types will go far toward 
relieving the national anxiety consequent cn our slackening 
of the pace of bomber development in the past few vears 


ENGINES OF 


expansion programme and the need for 

higher-powered units, the deve lopment of aero engines 
during this year has been along the lines expected. New 
engines cannot be designed and tested in a day, or even in 
six months, the majority at the present time being fitted 
to production aircraft, therefore tend.to be proven types 
with modifications and r ratings. Next year should se« 
the new engines in full production. 


1936 


N view of the 
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A new type to come into production is the Rolls-Royce 
Merlin of 1,065 h.p., which is now being installed in the 
Spitfire, Battle and Hurricane. This is the only new vee- 
twelve water-cooled engine, but Air Ministry orders for 
Kestrel engines have still to be completed, and it is under- 
stood that a few large civil types are to be powered by 
Kestrel XVIs, including the Ju. 86 for South Africa and 
the British Burnelli. 

The Bristol nine-cylinder radials have been still further 
improved in power output, and Pegasus X, XC and XX 
give respectively 915, 830 and 925 h.p. maximum, the rated 
altitudes being 4,000, 4,500 and 8,500ft. Mercury VIII's 
and IX’s, giving 795-825 h.p. at 13,o00ft. are fitted to 
Gladiators and Blenheims. The sleeve-valve Aquila and 
Perseus range have a very important addition in the 
18-cylinder, two-row Hercules, for which no performance 
data are as yet available. 

Production Westland Lysanders are to have Pers 
engines, and certain Short Empire boats are to have the 
civil-rated form, giving 640-665 h.p. Further developments 
are to be expected in the slee 
indigenous to this country. 

The moderately supercharged Armstrong Siddeley Tiger 
IX, giving 805 h.p. maximum, is being fitted to the A.W. 
Whitley twin-engined bomber. A newer development, the 
Tiger VIII, has a two-stage supercharger. 

Ihe Napier Dagger 24-cylinder air-cooled H-type engine, 
as fitted to the Hawker Hector, is a most advanced 
unit in design, and is the only one of its type. At the 
present time its weight is 1,305 lb. for 805 h.p. But this 
seemingly high weight/power ratio and the rather large 
frontal area may be compensated by the low cooling drag. 

Alvis engines of two-row, fourteen- or eighteen-cylinder 
radial arrangement are under construction, and the licence 
to build the new small-diameter Gnome Rhdéne 14M. and 
the 18L. is held by the company. 

In the civil sphere, the Gipsy Six Series II is a new 
development, and the geared and supercharged Gipsy 
Twelve now undergoing tests is reported to give over 


, , 
ve-valve field, wh is 


500 h.p. 

The Weir and Villiers Hay Maya, both four-cylinder-in- 
line, inverted, air-cooled engines, are additions to the 
light market; they have a maximum output of 50 and 
130 h.p. respectively. 

The Niagara ITI and Cataract III are the latest form of 
the Pobjoy firm’s compact little radials; the later engine 
is, in effect, a derated Niagara III giving 88 h.p. maxi- 
mum as compared with 95 h.p. 

Phillips and Powis have for some months held the 
licence to build Menasco Pirate and Buccaneer engines in 
both norma! and supercharged forms. Quite shortly may 
be seen supercharged engines of inverted vee and two- 
row radial types installed in private aeroplanes. 


THE YEAR IN AIR TRANSPORT 
A® far as air transport is concerned, 1936 has been a year 


of great plans rather than of great complishments, 
though the plans have, in themselves, been accomplish- 
ments of which the fruit will appear in 1937 and 1938. 
In the meantime, Imperial Airways have opened exten- 
ions to Kano and Lagos via Khartoum, and to Hong Kong 
a Penang. These services opened for mail in February 
nd March respectively (the former to Kano only), and 
the latter service is now carrying passengers. In March, 
too, South African Airways took over the Johannesburg 
Capetown section of the African route: when, this sum- 
mer, Imperial Airways are using boats over this route 
the terminus will be Durban. In M 
the Australian service was completed when Qantas Em- 
pire Airways started a twice-weekly service between Singa- 
pore and Brisbane Two months !ater the Transatlantic 
plans were officially announced, and the first of the Short 
Empire boats made its maiden flight at Rochester The 
history and the future possibilities of Atlantic services were 
fully dealt with in last week's issue 
Not less important in their own sphere have been the 


iM 


iy the duplication on 
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operations of British Continental Airways and British Air- 
ways, two companies which have since amalgamated, 
though this amalgamation does not appear yet to be abss- 
lutely settled. In July the first service to be subsidised, 
other than those of Imperial Airways, was startéd when 
British Airways opened their somewhat ill-fated Scan- 
dinavian night mail, and in the same month the North Sea 
service from Liverpcol to Amsterdam, via Doncaster, was 
reopened with pooled operations by K.L.M. and B.C.A. 


Fairey Progress 
HE accounts of the Fairey Aviation Company for th ALI 
ended September 30 show increased earnings, the net 
profits of 460,176 representing a £21,064 increase. 

The balance-sheet indicates notable progress For example, 
the value of stock, work in progress, etc., has risen from 
£291,000 to £544,000, and sums due by debtors from £45,000 
to £247,000. The most striking item in the balance-sheet, 
however, is the increase in the amounts due by subsidiaries, 
the total of which is £729,000, against £31,000 a vear ago. 


Competitive Aluminium Finishes 


OR the purpose of extending the fields of application of 
aluminium and its alloys, a competition has been in- 

augurated by the Bureau International des Applications de 
L’Aluminium, of 23 bis, rue de Balzac, Paris (8e) France. The 
competition is open to inventors in all countries and is designed 
to encourage researches into the chemical production of surface 
coatings and aluminium and its alloys. Protection processes 
by lacquers, varnishes, paints, waxes or similar applied coat- 
ings are not covered by the competition. The qualities required 
for the coating are, in order of importance :—(a) a high degree 
of protection against attack by natural agents or chemical 
reagents; (%) that it should be as transparent and colourless 
as possible, but capable of being coloured when required; (c) 
that it be smooth to the touch and must not readily show 
finger marks 

Inventors’ samples should be sent to the above address by 
registered post not later than June 1, 1937. An International 
jury will appoint the examination of the samples according to 
the rules laid down in the pamphlet issued in th untry | 
The British Aluminium Co., Ltd., Adelaide House 
E.C.4. <A prize of approximately £250 is offered to the 
successful candidate. 


London, 


Pre-Heating Engine Oil 
OLD-WEATHER #§ssstarting difficulties can be largely 
obviated, and running-up pericds shortened, i 
is made for pre-heating the oil [here is no simpler way of 
doing this than by using an electric immersion heater, and 
such a unit, specially designed for the purpose, has been placed 
on the market by Eltron (London), Ltd., Salisbury Square 
House, London, E.C.4, who are manufacturers of domesti 
water heaters. 
The heater (which is covered by British pa 
type elements, enclosed in a casing of convenic 1ape for 
passing izto the oil iank, and drawing their current from ths 
aerodrome lighting or power supply. 


A temperature feeler rod, with a small bi-metal circuit- 


provision 
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The year has been primarily interesting in the matter of 
the increased use of radio navigation. Blind approach 
beacons have been installed at Heston, Croydon and Gat. 
wick, and there has been an extension in the scheme for 
controlled areas. Next year will probably see the comple. 
tion of a plan covering the British Isles. The internal ser. 
vices and the increases in the number of radio stations were 
dealt with in a special article which appeared in the issue 
of November 5, 1936. 


The Eltron oil heater, described in the accompanying 
paragraph, in use. 


breaker in the point, is fitted close to one of the elements. This 
switch, working in conjunction with a contactor in the head 
of the instrument, cuts off the supply current immediately the 
il reaches the predetermined temperature, thus preventing car- 
bonisation or cracking of the oil. 

In the head of the instrument is a pilot lamp which lights up 
and gives warning when the instrument is on circuit 

The thermostat switch and connectors are all totally en 
closed, so the heater can be used in a confined space contain- 
ing oil and petrol gasses without risk of fire or explosion 

Most of the well-known aircraft constructors in Germany 
and Russia now make it a standard practice to provide oil 
tanks with openings of from 3in. to 4in. diameter, thus permit- 
ting electric oil heaters of this type to be used. 


Forthcoming Events 


January 8. R.Ae.S., I.P.T. and 1.A.E. Joint Lecture: ‘* High- 
duty Aero Engines and Fuels,’ by Mr. F. R. Banks. 
Royal Society of Arts, 5.30 p.m. 


January 14. R.Ae.S. Lecture*: “Magnesium Alloys,” by 
Dr. C. H. Desch. 

January 19. R.Ae.S. Students’ Section Lecture: “Critical 
Speeds of Monoplanes,"’ by J. Hanson. R.Ae.S. 
Library, 7 p.m. 

January 21. R.Ae.S (Coventry Branch) Lecture: ‘ Air Route 
and Aerodrome Contro!',"’ by L. A. Sweny. Armstrong 
Siddeley Canteen, 8.15 p.m. 

January 20-22. Aerodrome Owners’ Association: Airports 
Exhibition and Conference. 

January 28. R.Ae.S. Lecture*: “ Plastic Materials,” by Dr 
N. A. de Bruyne. 

February 3. Royal United Service Institution Locturc: “ The 
Anti-Aircraft Defence of Great Britain,’ by Maj.-Gen. 
R. H. D. Thompson, 

February 5. Cinque Ports Flying Club: Annua! Dinner and 


ance. 
February 10. Yorkshire Aviation Services Annual Dinner and 
Ball, 8 p.m., Grand Hotel, Harrogate. 


* These lectures take place at the Royal Society of Arts, 18, John St., London 


February 11. R.Ae.S. Lecture*: “ The Automatic Pilot,"’ by 
Mr. F. W. Meredith and Mr. P. A. Cooke. 

February 12. De Havilland Technical Schoo! Annual Dance, 

p.m., Hyde Park Hotel, London, W.1 

February 17. Royal United Service Institution Lecture: “ Air 
Force Co-operation in Policing the Empire,"’ by Air 
Comdr. C. F. A. Portal. 

February 18. R.Ae.S. Lecture*: “ Possible Layouts for Air- 
cooled Engines,”’ by Mr. A. H. R. Fedden. 

Fe>ruary 18. Civil Aviation Service Corps 
Avenue Hote!, London. 

February 25. R.Ae.S. Lecture*: “ Power Mcasurements in 
the Air,"’ by Mr. N. S. Muir. 

February 26. Brooklands and Associated Clubs: Dinner and 
Dance, May Fair Hotel, London. 

February 26. Hampshire Aeroplane Club: Annua! Dinner 
and Dance, South-Western Hotel, Southampton. 

March 11. R.Ae.S. Lecture*: ‘ Airscrew Blade Vibration,” 
‘by Major B. C. Carter. 

April 8. R.Ae.S. Lecture*: 
A. G. Pugsley. 

April 22. R.Ae.S. Lecture 
Mr. G. J. Mead. 


, W.C.2, a: 6.39 p.m. Admission’ s by ticket obtainable through a member 


Dance, Firs! 


“Control Problems,"' by Mr 


“Power Plant Trends,’ b 
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THE FOUR WINDS 


ITEMS OF INTEREST FROM ALL QUARTERS 


LIGHT wishes to acknowledge ; 
F veritable avalanche of Christmas 
and New Year greetings received from 
business concerns and private readers in 
every quarter of the globe, and heartily 
reciprocates their sentiments 

The latest model Wright Cyclone, the 
G-100, is rated at 1,100 h.p. for take- 
off and has actually delivered +,205 h.p 
—all from nine cylinders. 

A sum of £300,000 has been allotted 
by the Egyptian Minister of War in the 
Draft Budget for the purchase of twelve 
bombers from Great Britain. 

Sir Philip Sassoon has stated in th: 
House of Commons that, last vear, fatal 
accidents in the German Air _ Force 
during training were ten times as 
numerous as in the R.A.F 


\r } 


It is reported that the Marcel Bloc! 
160 (four 690 h.p. Hispano X), the new 
Makhonine with retractable outer wing 
panels, and the Amiot 341, exhibited at 
the last Paris Show, have been entered 
for the New York-Paris race 

Mile. Maryse Hilsz, the French air- 
woman, dislocated her shoulder and in- 
jured five ribs when she fell out of her 
machine near Marseilles recently It is 
believed that her injuries were caused by 
the sudden opening of her parachute, 
which carried her into | 


‘ ‘4 ; BERMUDA RIGGED. The hull of Cavalier, the Short Empire flying boat which 
Twenty-five Years Ago : will operate in conjunction with a machine of Pan-American Airways on the 
From ‘‘Flight’’ of December 30 : Bermuda-New York service, being hoisted, in what is said to be the world’s 
IOI.) : largest packing case, aboard the S.S. Loch Katrine. The case follows the lines 
‘While 1911 has been a good : of the hull remarkably closely ; if the bottom corners were “gouged ’’ out the 
year for the aeroplane, it cannot resemblance would be even more striking. 
be said that it has been equally : ; 
kind to the big dirigible. Whil ; An unusually interesting light fighter Phree Lockheed Elect: ive een 
it is true that there have not been : biplane is being built by the nch delivered to the U.S. Army Air Corps 
the same number of accidents to : Romano company. Its wheels retract for the transportation of personnel.’’ 
these unweildy craft to record that into the fuselage, it has gull-type upper The Corps has lately ordered 120 mid 
there were during the previous : wings, its span 1s about three feet wing observation I 
year, it is equally true that : shorter than its fuselage, and it mounts North American 
nothing like the same attention 1 450 h.p. inverted-vee Renault. It rhes machines 
has been paid to the tvpe...”’ ; should do 285 m.p.h. Cruising at 200 I rearriage and 
m.p.h. the range should be 500 miles lone engines 





al : via 
JUNKERS FOR THE NORTH: A batch of Junkers Ju.86 bombers have been ordered by the Swedish Government. The 
first machine was recently demonstrated at Bromma, near Stockholm, by Captain Soederberg. It is likely that the production 
machines will be fitted with Swedish-built Pegasus engines, or Mercuries as they are called in Sweden, for some baffling 
reason. 
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The Editor does not hold himself responsible for the views expressed by correspondents. 


not necessarily for publication, must in all cases, accompany letievs intended for publication in these columns 


KEEPING "AITH 

Yy' /U do well to suggest, on page 644 of the issue of Decem- 

ber 17, the introduction of the Diesel engine, but does 
not every air disaster produce this reaction on those who have 
fully considered the subject? Re-introduction would be a 
more appropriate term, for it is but a few years since, in a 
lecture on the subject at the Royal Society of Arts, it was 
demonstrated that a petrol fire could be immediately extin- 
guished with Diesel oil. 

The Diese! engine was introduced to the air with a con- 
siderable amount of enthusiasm, but a very grave error was 
made by the engine builders, as, with perhaps one notable 
exception, they took the line of least resistance and converted 
petrol engines to Diesel. Even the exception to which I re- 
ier is, from the engineer's point of view, a makeshift or adapta- 
tion, though of considerable interim value. So we must take 
that panacea for so many evils, the clean sheet of paper, and 
pin it to the drawing board, if we are to succeed. 

I do not agree, however, with the statement that- the 
Diesel dces not lend itself to momentary overloads for take- 
off, etc.: this is misleading. The aero engine is rated for a 
certain take-off load. This in the petrol engine is a momentarily 
attainable overload, while in the Diesel it is a load that can 
be maintained indefinitely. Are we to claim it a virtue in 
an engine that its maximum load cannot be sustained ? 

In the matter of output a two-stroke engine can give an 
indicated m.e.p. of 160 Ib. with a slight amount of super- 
charge, while the whole problem of supercharge is greatly 
simplified. 

A Diesel engine can be made with a weight of somewhat 
less than 1.75 lb. per standard h.p., which compares very well 
with the modern high-power petrol engine 

I do not like your suggestion that the Government should 
in due course compel civil aviation to use Diesels. The 
recipe for such an engine as is required is quite a simple one ; 
it is on the lines of Mrs. Beeton’s ‘‘ Two quarts of cream, one 
pound of truffles,’ etc., but in this case it is: ‘‘ Many, many 
clean sheets of paper, much money (to throw down the sink), 
enterprise, imagination, and the infinite capacity for taking 
pains.’’ What the Government might do would be to supply 
the paper and the money in the form of a substantial reward 
and a small grant to anything of promise. 

London, S.W.13. DESIDERATUM. 


ATLANTIC PAY-LOAD PER HORSE-POWER 


R. GOUGE’S lecture on civil flying boats was notable for 

the number of solid facts which it contained; and some 
of those facts should be of particular interest to people who 
are looking forward to a commercial air service across the 
Atlantic. The figures given in the lecture show that when 
the range of the Short Empire boat is increased to about 
3,000 miles, the pay-load decreases from 184 per cent. of the 
all-up weight to 2} per cent 

This is no reflection on the design of the boats, which are 
almost certainly the best of their kind in the world; but it 
does show that when the range of a heavier-than-air craft is 
increased to several times its normal value, the aircraft ceases 
to be a commercial proposition. We are, therefore, faced 
with the prospect of paying about seven times as much (per 
mile) on the Atlantic route as on an ordinary short-stage 
route. As there are a lot of miles on the Atlantic route, the 
passengers and/or the taxpayer are going to incur a great 
deal more expense than they can afford—unless we go about 
the business in a proper manner. 

The most important point, from an airline operator’s point 
of view, is the porportion of income to expenditure; and this 
depends very largely on the ratio of pay-load divided by 
The Empire boat carries 2} Ib. of pay-load 

WS 


horse-power. 
the long-range version of this boat carries 54 


for every h.p 
Os per h Pp 
This rather discouraging piece of arithmetic 
show that we have no earthly (or should it be airy?) chance 
of achieving a truly commercial air service across the Atlantic, 
but for the fact that the airship Hindenburg carries 9 Ib. of 
pay-load for every h.p. it is interesting to note that although 


would tend to 
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The names and addresses of the writers, 





the last two or three annual reports of Imperial Airways have 
referred to their preparations for an Atlantic service, there 
has been no indication, I believe, that they have ever con. 
sidered the possibility of using airships. 

There is not room in a letter to include all the important 
considerations involved in this subject, and I hope your readers 
will not assume that I have forgotten to observe them 
Speed, for instance, is important; and although it will alter 
the relative figures a good deal, the fact still remains that the 
heavier-than-air craft is still. vastly inferior in ‘*‘ commercial 
efficiency ’’ to the airship over long-distance routes 

Walton-on-Thames. E. N. B. Bentiey, A.F.R.Ae.S, 


ULTRA-LIGHTS AND THE ‘“ VICIOUS CIRCLE” 


HAVE taken an unusual interest in the development of the 

ultra-light aeroplane for some years, and thus was much 
intrigued by your news in the December 10 issue of ‘‘ Recruits 
for the Light Brigade.’’ 

My attention was immediately attracted to the layout of 
the Dart Flittermouse, as I have been working along lines iden- 
tical to those of this design, but was unaware of this Dart 
development. I have great faith in this particular type 

I must say, however, how much I deplore the final state- 
ment which alleges : — 

‘“ The use of the 45.50 h.p. Weir engine would benefit take- 
off considerably. Incidentally, the company feels that this 
power plant may provide a brighter outlook for an economical 
two-seater with a really practical performance.”’ 

Whilst appreciating keenly in every sense the virtues of such 
measures, does not this one statement provide an indication of 
a cyclic return to early days (1920-25)? Why must this vicious 
circle be allowed to exist every time we get ‘‘safe’’ and 
““cheap’’ flying? I can see history repeating itself in, this 
matter if manufacturers do not exert some will power at least 

Regarding ‘‘ Indicator’s’’ comments on ultra-light twin 
engined jobs, I am still waiting to see some reference made to 
the Short ‘‘Cockle’’ flying boat of 1923. A single seater 
she was persuaded along by a couple of vee-twin Blackburnes at 
65 m.p.h. 

Imagine the thrill and scope of touring the coasts of Great 
Britain in your own flying boat! 

I have during the past owned the Supermarine 
(two seater with ‘‘Cherub’’) and the Parnall “‘ Pixie 
seater with Blackburne), both in the ultra-light category, ind 
am now designing my own. 


Bedford. G \ 


‘ Sparrow ” 


(single 


CHAMBERLAIN. 


TAPERED WINGS 


N your issue of December 17 I have been taken to task by 

Dr. Lachmann for criticising the highly tapered trapezoidal 
wing, and I am now asked to present ‘‘ rational reasons "’ for 
suggesting the elliptical plan form as a basic shape for high- 
scale research on tapered wings. 

On the score of induced drag I have little quarrel with the 
figures quoted, except to point out that Glauert’s induction 
factors are based upon the theoretical lift curve slope for a 
thin aerofoil in a perfect fluid. ‘‘ This particular prophesy of 
aerodynamic behaviour is among the least successful of those 
for which the aerotoil theory is responsible’’ (I quote from 
Warner, 1936), and because the theoretical slope is not attained 
in practice the figures quoted for induced drag are about 10 
per cent. too low. From the engineers standpoint I agree that 
the difference in performance is generally unimportant, but 
if Dr. Lachmann will quote from the old testament according 
to Glauert, he should tread more warily among the Glauertian 
slopes 

Dr. Lachmann’s figures for profile drag are more open to 
vivisection. After ‘‘a careful analysis’’ of a Géttingen model 
test at a Reynolds number of 420,000 we are shown that the 
trapezoidal wing results in a lower profile drag than either the 
elliptical or the rectangular—which is rather unfortunate for 
the theory once more. Would Dr. Lachmann have us believe 
that the trapezoidal wing is superior to the elliptical in this 
(Concluded on p. 706) 
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ja AIR MINISTRY ANNOUNCEMENTS 
con- 

Ftant 

aders CHANGE IN THE HIGHER 

hem COMMAND 

alter The Air Ministry announces that 

t the Air Commodore Sydney William Smith, 

cial O.B.E., is to be Air Officer Com- 

: manding, No. 1 (Bomber) Group, on 

». January 7th, 1937, vice Air Commodore 







Owen Tudor Boyd, O.B.E., M.C., A.F.4 
Air Comdre. S. W. Smith was seconded 
to the Roval Flying Corps from the Royal 
Artillery in September, i914, and after a 
period of service in France was employed 
first as flying instructor and then in com- 
mand of various training and other units 
at home In August, 1919, he was granted 


a permanent comunission in the Royal Ait 







































den- 
Dart Force as a Squadron Leader and subse 
quently served in the Middle East and Irag 
Commands, during which period he partici 
rate- pated in the first transfer of a complet 
squadron by air from Egypt to Iraq. On 
ake- return to this country in 1923, he took 
this two years’ course at the Staff College, Cam- 
ical berley, and lateg served as chief air staff 
officer at Cranwell and on air staff duties 
t the Air Ministry until appointed, in 1929, 
uch to command the Roval Air Force Flving 
n of Boat Station at Cattewater (now Mou 
1OuS Batter In 1931 he was appointed station 
and since October, 
this 
ast ‘ . 
vin I md Smith received the O.B.E. in : 
> to 1919 for distinguished service during the The Halton Inspection: Air Marshal P. B. Joubert de la Ferte, C.B., C.M.G., 
ae Great Wat He was promoted to Wing D.S.0., passing down the ranks of aircraft apprentices of No. 1 School of 
: Commander in 1924, to Group Captain in Technical Training 
s at 19 1 to his present rank in Januar 
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1935 
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lter graduating at the Central Flying School. During i H. J. R rd prize, Jone N I 
\lesopot Py cl ; ' 


















it College 


ke , he wes Dp mate , in 1928, Instructor there in Air Staff Duties 
| \ equentl R.A.F COLLEGE INSPECTION 


Deputy Director of Staff Duties 




























by He w juent ppoimn 
\ir Ministr 1 in 1931 proceeded to Aden as Officer Com- , “ 
dal ' ; ' me Cneer SA Ihe following ar tracts from the report of the ¢ it 
f ling, british Forces M{ter his return to England in 1934 he 6% 2 Fae I y ‘ , . a 
Wr ‘ t at Li or t Oli £24 I I ve { t 
. Ss cimploye Senior Air Staff Officer, Fighting Area, Air Defence a “¢ D my ied 
, tion oO eht Cac or ct rer . he I ection rrie 
gn ol Great Britain, until October, 435, when he was appointed to ‘ - 12 ' 
. ‘ . . out by Air Marshel Sir Hugh Dowding, K.C.! CMA 
a ul Central Area, which was renamed No. 1 (Bomber) Group, . 
: : : Flight Cadets are to be ven a course in an Advanced | ing 
the in M last He was promoted to Wing (¢ mander in 1923, to - . 
. . Squadron during their t tw tern t the College I tof t 
on Cay hn in 1930, ito his present rank in July, 1934 lic ! 
Director of Personal $ - t tl \ir Ministry traming will be done at MI ment Training ¢ I 
a 7 oon iene - aaa quence of t change n \dvance Iraining S« ron eon 
of formed 
se The standard of instrument t itisfactors n t 
ym . the Commandant, umount of this tl lets of the VI Ter r 
ed R 1 Air | ing out of aircraft 24 min 
10 . entices ire nic ning (Apprentices Night fiving w Starte ‘ October 16 nad 1 1 ( s 
on December 2 Ihe inspection was carried out by Air Marshal of the VI Term have receive night fi t 
at P. B. Joubert de la Ferté, C.B., C.M.G., D.S.O Iwo Flight ¢ ets have becn w lrawn t! ! 
ut it 1 entices originally attested for Halton four were to make tis! ry Service ] 
ng \ ilikely to become efhcient irmen,”” two were No serious flving accidents have occurred in the Fl Ir 
in brant large by purchase, e were discharged on medical Squadron this tert In tl Advanced Training Sq I tl ni 
. twe t tl lert nior entry, while ten were serious ac lent wa 1 collision in the ir w h re ? e 
entry from senior entnes, leaving 179 to pass death of the tructor I l ht Cack ed fel ra 











“ r he tthe apprentices have en trained in the trade The Flight Cadets now passing out have flown an f 

he Fitter I] 73 hr. 50 min. dual and solo on Service type incl 74 j n 

ne \ result of the final examinations ten rcraft apprentices have on Elementary types; making a total of 148 hr. 30 min 

or been cl hed as Leading Aircraftmen; 139 have been classified During the period under review, 1.6.36 to 14.11.36, the t ? 

ve as Aircraitmen ist Class, and twenty-four have been classified as ber of Flight Cadets admitted to hospital w thirty-one The 

is Aircraftmen 2nd Class. Of the remainder four aircraft apprentices analysis of admissions to hospital, compared with those for ft 
corresponding period of last year ts ing, I wtor car, 7; | r 


failed to qualif , whilst two were not examined owing to sickness. 
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cycle, nil; organised games, 4; miscellaneous illnesses, 17; miscel- AWARDS FOR GALLANTRY 
laneous accidents, 2. The Air Ministry announces:—The King has been _ gracious} 
AWARDS pleased to approve the following awards to the undermentioney 
: io . : fiicers of the Royal Air Force for gallant and distinguished 
Majesty the s Meds ssente » Flight Cadet wh m tele ; 8 Set. 
a ) Ae. hy then ‘ eg pe Ne se an baa vices rendered in connection with operations in Palestine, 1936:— 
“ : ghest <a & a Ss a s d : 
order of merit following the passing-out examination, has been Distinguished Flying Cross 
awarded to:— : : Fit. Lt. (now Sqn. Ldr.) Charles Herbert Tighe; F/O. Richa 
Flight Cadet Sgt. Cecil Dunn Milne. Godfrey Seys. 
The Sword of Honour, presented to the best all-round Flight Cadet Military Cross 
in the Senior Term, has been awarded to:— P/O. William Foulsham. 






Flight Cadet Under-Officer Howard Frizelle Burton. 
The Air Ministry prize, awarded to the Flight Cadet in the 





NEW SQUADRONS FORMED 











Senior Term obtaining the highest marks in the Imperial and War No. 228 (Flying Boat) Squadron formed at Pembroke Dock on 
Studies, has been won by:— . December 15 and has been placed under the command. of ¢ 
Flight Cadet Roderick Hugh McConnell. A.O.C.-in-C., Coastal Command . 

The Air Ministry Prize, awarded to Flight Cadet in the Senior No. 269 (General Reconnaissance) Squadron formed at Bircha 
Term obtaining the highest marks in Aeronautical Engineering, has Newton on December 7 and will move to Abbotsinch by January 
been won by:— 1937. The unit is being equipped with general reconnaissance air 

Flight Cadet Sgt. Cecil Dunn Milne craft and has been placed in the Coastal Command It will be 


1e 
placed in No. 16 (Reconnaissance) Group with effect from J ry I, 


1937. 





The Abdy Gerrard Fellowes Memorial Prize, for the Flight Cadet 
obtaining the highest marks in Mathematics and Science, has been 


awarde1 to:— > P ~ >< +r r i TARTERC 
Flight Cadet Under-Officer Harry Emlyn Bufton. FORMATION OF STATION HEADQUARTERS 












» ; . f tion | dquarters w orm t \ ! gton « lar 
The J. A. Chance Memorial Prize, for the Flight Cadet in the A pps 4 a “ “ . will = 20 1] : wea = “7 - ; ‘ 
Senior Term obtaining the highest marks in Service Subjects, has 1937», ON ~which date the station will be transierred within the 
been awarded to:— Bomber Command to No. 3 (Bomber) Group 
Flight Cadet Sgt. Cecil Dunn Milne A station headquarters is to form at Dhibban on January 
. 
The R. M. Groves Memorial Prize, for the best all-round pilot in MOVE OF A SQUADRON 
; * oe - — . re | — Z . 
the Senior Term, has been awarded to: No. 23 (Fighter) Squadron moved from Biggin Hill to Nocthel 





Flight Cadet Cpl. Louis Douglas Wilson. 


NOMENCLATURE OF AIRCRAFT A CHANGE OF TITLE 


The name of the De Havilland training aeroplane fitted with The title of the Coast Defence Development Unit h been 
Gipsy XI1 engine is Don I. changed to No. 1 Coast Artillery Co-operation Flight. 





on December 21. 
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General Duties Branch Reserve of a ing — 
F . ‘ m, . ’ Genera Julies rani 

Air Comdre. O. T. Boyd, 0.B E., M C., A.F.C » is appointed The foilowing are granted commissions as Pilot Officers in Class 
Director of Personal Services, Air Ministry, vice Air Vice-Marshal AA (December 22):—J. Blackburn, J. C. Newbery, C. N. Foxley 
J. E. A. Baldwin, D.S.O., O.B.E. (December 21); Fit. Lt. A. G. C. Norris, T. S. Tull. whi . y : 
Somerhough is granted a permanent commission and is transferred C. W. Martin is granted a commission as Flying Officer in Class B 
to the Legal Branch on probation with effect from and with seniority (December 22); Major W. A. C. Heyman (R.A.R.O.) is granted a 
of December 12; F/O. W. D. Woods is promoted to the-rank of commission as Flight Lieutenant in Class C (November 12): Sqn Lar 
Flight Lieutenant, with effect from December 7 and with seniority J. Kempar, M.B.E. (R.A.F. rtd.) is granted a commission as Flight 
of October 1; P/O. H. M. Starr is promoted to the rank of Flying Lieutenant’ (Hon. Squadron Leader) in Class C (November 2); 
Officer (October 16). F/O. W. Allan is granted a commission in that rank in 






Class C (December 22); P/O. E. B Nelson is promoted 
to the rank of Flying Officer (November 17, 1935); Fit. Lt. H. 1 



















ROYAL AIR FORCE INTELLIGENCE 


Appointments.—The following appointments in the Royal Air 14.11.36. H. J. Pringle, to Central Flying School, Upavon, 15.12.% 

























Iraq, 26.11.36. W. J. H. Lindley, to Aircraft Park, Lahore, India, ton, 16.12.36. 









Medical Branch Cripps relinquishes his commission on completion of service (Novem 
ber 19) 
Fit. Lt. J. H. Cullinan, M.R.C.S., L.R.C.P., is placed on the re , . ani 
retired list at his own request (December 15); Fit. Lt. A. E. AUXILIARY AIR FORCE 
Vawser, L.M.S.S.A., is removed from the Royal Air Force (April 4). General Duties Branch a4 
No. 610 (County oF CuesterR) (Bomser) Sovapron.—D. S. Wilson & 
is granted a commission as Pilot Officer (October 24) 
: No. 611 (West LancasHrre) (Bomeer) Souapron.—R. N. Birley & 
Chaplains Branch is granted a commission as Pilot Officer (November 1 f 
The Reverend E. C. Jones is granted a short service commission Accountant Bray x, 
with the relative rank of Squadron Leader, with effect from and No. Gog (West Ripinc) (BomsBer) Sovapronxn.—G. G. Robinson is 
with seniority of December 12. granted a commission as Pilot Officer (October 26). 
- 


Force are notified : — H. L. Dawson, to Home Aircraft Depot, Henlow, 7.12.36 & 
General Dulies Branch aoe poy R. G. Yaxley, M.C., to R.A.F. Station, Ramleh, 
etentine af . 
Group Capteins.—\. S, Morrie, O.B.E., to Aiscraft Depot, Hines, Ostne. es ' 
Iraq; to command, vice Group Capt. H. J. F. Hunter, M.C.. 13.11.36. _ Pilot Officers.—F. Ww. Richmond, K. J. Rampling, J. F. Walker, to 
C. O. F. Modin, D.S.C., to Headquarters, R.A.F., Iraq, Hinaidi, | N®- 47 (Bomber) Squadron, Khartoum, 28.11.36. J. H. Slater, to 
18.11.36; for duty as Senior Equipment Staff Officer, vice Group Capt. Headquarters, R.A.F., Iraq, Hinaidi, 12.11 ; 
R. G. Parry, D.S.O., 18.11.36. Acting Pilot Officers.—The undermentioned are posted to R.AF. & 
> } ae ° . r > , ort ' m ' G 
Wing Commander.—A. S. Ellerton, O.B.E., to Headquarters, = str) t ee ie’ te org to short aa eo: ho rt 
R.A.F., lraq, Hinaidi, for duty as Senior Personnel Staff Officer, wow! =O “yy a, J =. 6 oe agg A _ ere 
vice Wing Commander W. A. C. Morgan, M.C., 7.11.36 R. G. Le Dieu, F, V. lorello, P. \. Nicholas, B. Platt, S. A. F ¢ 
_ o¢ , Robertson, R. L. C. Todd, H. St. G. Turner, and J. L. Waters u 
Squadron Leaders—A. J. Rankin, A.F.C., to No. 30 (Bomber) . # 
Squadron, Dhibban, Iraq; to command, vice Wing Cdr. A. L. Accountant Branch 
Fiddament, D.F.C., 12.11.36. R. L. McK. Barbour, D.F.C., A.F.C., Wing Commander.—W. G. W. Prall, to Headquarters, R.A.F 
to Headquarters, R.A.F., Mediterranean, Malta; for Engineer duties, Iraq, Hinaidi; for duty as Command Accountant, vice Wing Cdr 
10.12.36. H. M. Whittle, to Headquarters, R.A.F., lraq, Hinaidi; H. G. Jones, 19.11.36. 
for Administrative duties, 26.11.36. W. L. Payne, to No. 57 Flight Lieutenant.—H. R. Withers, to R.A.F. Station, Carding- 
(Bomber) Squadron, Upper Heyford; to command, 14.12.36. R. E. ton, 15.12.36 
Bain, to No. 43 (Fighter) Squadron, Tangmere; to command, 10.12.36. Medical Branch 
> > \f > “lvine 1 Teh '@* 
Ser deter cise Gen Tan he wand oa ee Wing Commander.—D G Boddie to Directorate Medical Ser 
” “_ — . a vices, Air Ministry; for Staff duties, 15.12.36 
Flight Lieutenants.—H. J. Paine, to Aircraft Depot, Hinaidi, Flight Lieutenant.—O. S. M. Williams, to R.A.F. Station, Carding- 
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IMPROVED LATERAL CONTROL 


By PHIROZE P. NAZIR, M.Inst.B.E., A.F.R.Ac.S. 


R. P. P. NAZIR has been carrying out aerodynamic research at the 

Queen Mary College under Dr. N. A. V. Piercy, with support from 

the Government of India. His original paper on the stalling of tapered 

wings, published in The Aircraft Engineer of November 28, 1935, was 
the first to call attention to the tip-stalling tendencies of wings with plan form 
of pronounced taper. 

This week we are pleased to be able to publish the first part of an article, 
written exclusively for us, which describes some of the results obtained by Mr. 
Nazir during his research on the new type of lateral control which he has 
invented and patented. 

The results are sufficiently startling to merit the very closest investigation, 
the more so as Mr. Nazir appears to have evolved a very simple method of 
sucking away the boundary layer. Apart from its use as a lateral control, the 
Nazir cut slot and trail flap combination would appear to offer possibilities as 
a high-lift device. 

Much work still remains to be done. For example, one would like to know 
the drag of the cut slot-trail flap combination. Full-scale work is also needed 
to confirm the results obtained in the wind tunnel at the Queen Mary College. 
In the meantime, the fact that the Nazir invention allows lift to be maintained 
up to very large angles of incidence—45 deg. or more—seems to indicate a 
control of the air-flow above the wing different from, and more powerful 
than, any tried hitherto. 


An illustration showing the air flow will be found on page 42. The Author. 


HE problems of lateral control during landing are 
T becoming of vital importance with the increasing 

speed of aircraft to-day. Almost every aircraft 

manufacturing country in the world is carrying out 
research experiments of some sort to improve the con- 
trollability of machines, particularly at low speeds, with 
some interesting results. Devices must be as simple as 
possible and practical constructionally, as well as efficient 
aerodynamically. 

With modern high wing loading it is important to decrease 
the stalling speed while retaining controllability. This has 
been achieved by the well-known front slot; but unfor- 
tunately the benefit occurs at large incidences only. On 
the other hand, benefits from ordinary flaps occur at smaller 
incidences but they stall badly and are not in themselves 
suitable for lateral control. The high speeds of to-day 
would scarcely be possible without them. ; 


Therefore, I undertook a research with the financial 
assistance of the Government of India to develop a type 
of flap which could be used with safety and efficiency for 
lateral control, both at small and large incidences It was 
soon found out’that a “‘ cut slot’ had to be used in con 
junction with the flap. Various other modifications were 
shown to be necessary during the course of my work 
My investigations have been directed towards finding the 
most efficient combinations. 

Wind tunnel development of the device was undertaken 
at the Aeronautical Laboratory of Queen Mary College 
Tests were carried out on both rectangular and tapered 
wings, in a 4-ft. wind tunnel, at a wind speed of 44 ft 
per second. Laminated mahogany models of 30 in. span 
were used in both cases. Control area occupied 53 per cent. 
of the semi-span in each case, as will be seen in Fig. 1 
The rectangular wing is of ‘‘ Clark Y"’ section and the 
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Pian form of rectangular wing, of Clark Y section 
and tapered wing of Clark YH section. 


Fig. 1 


tapered wing of “ Clark YH section (2:1 constant 
straight taper). Slots were cut through the wing; one at 
each tip, and flaps of various sizes were tested, with and 
without the combination of the ‘ The size of 
the normal slotted, Frise and ordinary ailerons as tested 
was determined by length behind the hinge point, being 
30 per cent. of the wing chord But in my system this 
aileron is not movable, the flap being used as aileron 


The Rolling Moment 


Rolling moment control is contributed to in two wavs :— 

(1) By increasing lift for the up-going wing, either by 
altering the camber or by giving a flap or slot effect 

(2) By destroying lift and increasing drag for the down- 
going wing, either by obstructing the flow over the upper 
surface of the wing, or by reversing the camber. 

It may be advisable to obtain rolling moments equally 
from increase of lift on the one side and decrease on the 
other. But the early breakdown of lateral control appears 
to be due to the quick spread of burbling disturbance upon 
the rear part of the wing (i.e., the trailing portion) which 
consequently puts the /ift aileron out of action. This 
effect is pronounced upon the tapered wings as described 
later It is therefore important to keep the lift aileron 
irom stalling [here is a possibility of controlling the air 
flow near the leading edge of wings, both for lift and drag 
effect, in conjunction with ailerons, by the use of slot and 
saddle combinations.* 


‘cut slots.” 


The Rectangular Wing 


The iollowing types of flaps were tested tor rolling 
moment comparison :- 
(1) Ordinary flaps 
(2) Slotted flaps 
(3) Frise flaps 
(4) Nazir flaps 
(a) Sliding type 
(b) Arch type 
(c) Trail type 
Graph No. I shows rolling moment coefficients of different 
types of flaps tested as ailerons, on the same wing under 
identical conditions. It will be that the rolling 
moment of both ailerons (30 per cent. wing chord), ordinary 
flap 20° incidence, indicates a continuous drop from the 
very beginning, and soon after 14° there is a drop in rolling 
moment indicating the stall of the wing. My aileron curve 
appears to be of unusual shape, being constant from o° to 
18° and then rising upwards up to about 21 The drop in 
rolling moment after 21° is of the normal type curve 
The ordinary type of slotted flap aileron curve as tested 
(30 per cent. wing chord at 20° incidence), indicates a 
rise from o° to about 16°, after which the rolling moment 
falls off rather steeply. The curve for the Frise type 
aileron which I have tested (30 per cent W.C. at 20 
indicates a continuous drop in rolling moment from the 
very beginning, although it favourably intersects the 
slotted curve at 19°. This appears to be due to th 
modification on the drag aileron at large incidences Ihe 
constant rolling moment in the case of mv aileron is 


seen 








*Sec Paten: No 393074 3 
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perhaps, due to the full slot effect at. smaller angles of jp. 
cidence, where, if the slot is sealed with the flap in th 
identical position, the curve would show a gradual decrease 
in the rolling moment from o° incidence The trail 
combination curve of a 1o per cent. W.C., with the slot 
shutter, shows the highest rolling moment of all arrange. 
ments. It is approximately double that of the ordinary 
flap at the stall ( +. 16°) 

It was thought that the effect of both the ordinary 
equal-area flaps would be interesting for the purpose of 
comparison. Therefore an ordinary flap of 11 per cent 
W.C. was tested for rolling moment under identical cop. 
ditions. The result is given in the same graph. It will 
be seen that both my rolling moments are twice as great 
as those of the ordinary flap at a main-wing incidence of 
about 20° ; and about four times as great at 22° incidence 

Some remarkable air flow observations were made, 
which are described later. Studying the 
special streamers helps considerably to modify the work 
in the wind tunnel and saves time and labour 


air flow by 


Lift Aileron More Powerful Than Drag Aileron 


at Large Incidences 

Although a satisfactory rolling moment was obtained 
from both ailerons, it was necessary, from the lift point 
of view, to find out which aileron gave greater control of 
the two. Special tests were therefore undertaken without 
the drag aileron in position, to find out how far the lift-side 
flap was effective. Several tests indicated that the lift 
aileron was the more powerful, particularly at larg 
incidences. A great number of experiments were carried 
out to bring the lift aileron to perfection. The effect ofa 
single lift aileron is compared with that of both ailerons 
The rolling moment curve of both ailerons indicates an 
unusual increase in efficiency at large incidences. The 
maximum K, (rolling moment coefficient) occurs at 21 
incidence, delaying the stall from about 16° to 22° (an 
important new feature). 
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Taking now the single lift aileron curve, which is dotted 
in the graph, it will be seen that about 78 per cent. of the full 
polling moment ts obtained at 21° incidence The single lift 
aileron is more powerful than the drag aileron from 8° 
onwards and about 50 per cent. more than the half rolling 
moment even at 28°. The angle of maximum rolling moment 
is 22° for single lift aileron, compared with 21° for both ailerons. 
Of all the arrange ments tested the trail flap appears to give 
the widest safe speed range. 

It was thought that the effect of a slot would be interest- 
ing, and therefore some further tests were carried out with 
the cut slot in sealed and open positions, and with the 
flap in the identical position on the lift-side aileron only. 
The drag flap was removed in both cases. The result is 
given in the Graph II, which shows the effect of the cut slot 
the will be seen that although the 
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Effect of single lift aileron compared with full rolling 
moment of both ailerons. V = 44ft.'sec. ; R 133,000 


“slot-open”’ rolling moment curve (dotted) at small 


incidences is slightly below that of the “ slot-sealed 
rolling moment curve it increases considerably from 13 
onwards up to 28 The ‘“ slot-sealed ’’ rolling moment, 


on the other hand, indicates a steep stall at 16°, after 
which there is a recovery in the rolling moment, but a 
second drop occurs at 18° in the normal manner. 4 ter 
the stall, the lift is approximately doubled by opening the slot 
lhe increase in stalling angle is also affected by the opening 
of the slot, from 16° to 23 this should give a considerable 
margin of control in case of accidental stall. Several air 
flow observations indicated severe buffeting taking place, 
on the upper surface of the wing, from 20° onwards with 
the slot in the “sealed "’ position. Opening the slot 
eliminated this violent turbulence 


The Double Wing Arrangement 


Among the many high-lift arrangements the double wing 
appears to have been in favour on foreign air lines. Although 
several full-scale experiments have proved quite satisfac- 
tory, and the device is important, the fact that /wo wings 
Cre ate greater drag at high speeds than one wing should not 
be forgotten rhere is also the slot effect to be considered 
he slot between the two wings remains open, even at small 
in idences; this may be detrimental at high speeds 
Referring to Graph No. II the “ slot-sealed " curve indicates 
a drop in rolling moment at 16° at the stall, at a Reynolds 
No. of 133,000. When the cut slot in the wing is sealed 
im My experiments, the device resembles the double wing 
arrangement, except for the fact that in my experiments 
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Fig. 2. Three arrangements of the cut slot and flap com- 
bination, A, the sliding, B, the arch type and C, the trail type. 


the smaller wing is in the form of a flat plate instead of an 
aerofoil, and very small 

According to some higher Reynolds’ 
double wing device appears to flatten out the curve at the 
stall, continuing the lift curve as indicated in the graph 
rhe cut slot in my experiments, with the same arrangement, 


the 


tests 


number 


seems to double the lift of the wing after the stall, and also 
increases the stalling angle of the ing from 18° lo 22 
Another advantage of my arrangement would be that 


the trail flap of my device would smoothly nest behind the 
wing without having a gap or slot between it and the wing, 
which should eliminate the extra drag that may be set up 
by two wings at high speeds It is possible that high-speed 
tests may still further improve my results 
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to lift aileron of various combinations. 
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Single Lift Ailerons of Various Designs 


A great number of slot-and-flap combinations were 
tested, three of which are shown in Fig. 2. 

(a) is a sliding-flap arrangement, intersecting and closing 
the cut slot when required. 

(6) is an arch-flap device moving up and down on a 
radius arm and also modifying the flow through the slot 
when required. 

(c) is the trail-flap arrangement behind the trailing edge 
of the wing, working in conjunction with the cut slot, which 
appears to be the most successful of all arrangements. 

Graph No. III shows effects of three different types of 
combi: ations (single lift ailerons together with the ordinary 
flap). It shows that although the roHing moment of the 
30 per cent. W.C. ordinary aileron is higher than any cf the 
above at small angles it rapidly drops below all of them 
as incidence increases. The sliding-flap aileron (lift 11.6 
per cent. W.C., drag 5.6 per cent. W.C.), although about 
one-third the aileron area of the ordinary flap, more than 
trebles the rolling moment at 21 

The arch-flap arrangement shows slightly greater increase 
between 20° and 22° only; it otherwise drops below the 
sliding-flap arrangement, owing to an early slot effect 
coming into action with the downward movement of the 
flap. The trail-flap aileron (10 per cent. W.C.) shows the 
highest single lift rolling moment, from 11° onwards, and 
the maximum K, occurs at an angle of 22 even after 
this the lift appears to be much higher than any other 
arrangement. 

The improvement of my device in regard to rolling 
moment is probably due to the fact that I find it possible 
to make the lift aileron even more powerful than the drag 
aileron at large incidences. 


Factors of Increasing Lift 


To obtain high lift on fixed wings of aeroplanes the 
following factors come into action, either singly or together, 
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Comparison of Nazir single lift ailerons with slotted and 
Frise types. (N.A.C.A. T.R. No. 422, tables II and VIII). 
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Comparison of both Nazir ailerons with slotted and Frise 
types. (N.A.C.A., T.R. No. 422, tables II and VIII). 


depending upon the angle at which the greater lift is 
required. 

(1) The flap effect, for normal incidences 

(2) The slot effect, for large incidences. 

(3) The broken camber effect, at large incidences. 

The third factor takes place either when a rear part of 
the main wing itself, or a flap, is moved downward ; this 
alters the original profile of the wing. The flap then tends 
to move away from the flow path of the smooth air stream, 
resulting in some loss of lift over its upper surface. This 
effect of a broken wing profile appears to limit increase of 
lift and stalling incidence. In my experiments the un- 
broken wing profile contributes to high lift combined with 
delayed stall. 

So far as can be judged from the high-lift devices in use 
to-day, only one or two of the above factors are combined 
together, namely, the slot and flap effect, which no doubt 
gives a satisfactory result, but probably not an optimum 
My experiments suggest that unbroken top profile of the 
upper surface opens out the possibility of sucking away 
the boundary layer from the rear of the wing, which is 
described later. All my visual observation tests sub- 
stantiate extra efficiency gained by the three combined 
factors together, consequent upon the cut slot and flap. 


Comparison With Other Lateral Control Devices 


There are considerable data from wind tunnel results of 
various lateral control devices in the N.A.C.A. reports with 
which my results compare favourably, even with smaller 
control surfaces. The area of my ailerons is 2.64 per cent. 
and 3.52 per cent. of the wing area, compared with 5 pet 
cent. of the N.A.C.A. results. Graph No. IV shows 4 
comparison of my arrangements (on a “ Clark Y ” section 
at a velocity 44 ft./sec. and R = 133,000) with the results 
published in the N.A.C.A. Technical Report No. 422 (i2 
Table Nos. II and VIII).* Slotted and Frise ty/pe ailerons 
have been compared for rolling moments of single lift 
ailerons, with three arrangements of my device. 





* Tests on Clark Y wings at a speed of 80 ft/sec. R = 609000. 
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Although the best slotted curve appears to rise at about 
12° incidence, it falls off again at 16°, dropping so rapidly 
as to even reverse at 20° incidence. The other slotted 
curve of 20° flap deflection indicates less rolling moment 
from o° to about 19° incidence, after which there is a 
slightly greater rolling moment up to 20}°. The Frise 
type curve of 30° flap deflection does not show the effect 
of the slot but indicates a gradual drop in rolling moment, 
up to about 17°, after which there is a rapid fall of efficiency. 
The 20° Frise curve indicates an increase of rolling 
moment, from 19° onwards, although at small angles the 
lift is less rhe increase of 20° is even greater than the 
best slotted curve shown. However, all the N.A.C.A 
curves indicate a drop in efficiency, falling rapidly after 
16°. It will now be seen that all my curves, contrary to 
other results, rise considerably at large incidences. Taking 
the trail flap arrangement (of 2.64 per cent. aileron area) 
the curve indicates an unusual increase in rolling moment 
(lift) from the very beginning, up to 16°, after which there 
is even a still further upward peak up to 22° incidence. 

The angle of maximum rolling moment is increased from 
about 14° to 22° incidence, after which the curve indicates 
a drop in the normal manner. The arch-flap curve shows 
a rapid increase, even from 16° up to about 21°, after 
which it falls off rather steeply. The sliding-type curve 
(shown dotted in the graph) rises from 12° onwards up to 
about 21° and falls off in a similar manner. 

Full rolling moments of both ailerons have also been 
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compared with results published in the same report. These 
are givenin Graph No. V. The best slotted curve suggests a 
gradual increase in rolling moment up to about 14° inci- 
dence, after which it drops in the normal manner, and at 
22° there is about 22 per cent. of the maximum rolling 
moment; an advantage due to the drag aileron. It will 
be seen that although the single lift slotted aileron shows 
a negative effect of the control at 22°,in Graph IV the drag 
aileron appears to give greater rolling moment of the two, 
after the stall. The shape of the N.A.C.A. curves after the 
Stall (i.e., at about 16°) indicates a similar amount of drop 
in rolling moment. The Frise type curve shows the effect 
of the more powerful drag aileron from about 19° to 24 
giving a little extra rolling moment from the drag aileron 
only 

A result of lateral control tests on a Vokker F.VII 
Monoplane (from R. & M. 1059, Fig. 9) is also plotted for 
comparison. The Fokker curve indicates a greater rolling 
moment at large incidences than any of the N.A.C.A 
results, but is much below my curves. Comparing now the 
three Nazir arrangements with the slotted and Frise types 
for full rolling moment of both ailerons, it will be seen that 
the rolling moment is more than double at 20° incidence 
The trail flap stalls at 22°, other devices showing slightly 
earlier stalling. The increased effect due to the com 
bination is, however, seen in all arrangements at large 
See picture on p. #2.—Ed.). 

(To be continued next monti 
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ASSING from the Potez on to the adjacent stand of 
the Marcel Bloch Company, cne gathered the 
impression that the aurcratt there exhibited— 
the 131 Bomber—was the best finished in the Show. 
In this, as in most of the other interesting cases, an 
internal examination was not possible, but it was ascer- 
tained that the machine was devoid of equipment of any 
description; was, in fact, completely empty, probably 
being without engines. In place of bomb doors a well- 
fitting panel had been screwed in place. It is not safe, 
therefore, to judge ‘“‘finish’’ from casual observation 
alone, for when an aircraft, particularly a prototype, has 
been hand-made and modified to suit all requirements, 
and when all parts work that should work, its appearance 
will most likely be markedly different from that of the 
machine in series, i.e., when all details are finally deter- 
mined and tooling is completed. In any case, the appear- 
ance of the prototype ready for flight, as well as that of 
the same type of aircraft in series production, will not be 
the same as that of an aircraft prepared for show pur- 
poses only. I am sure these facts are lost sight of by 
many visitors to the Show, who commented freely on the 
wonderful French finish. Apart from finish, however, 
the Bloch 131 had a generally workmanlike appearance. 
One feature that calls for criticism was the use of an 
adjustable tailplane, together with what appeared to be 
trimming strips on the elevators—controllable from the 
cockpit. Experience has shown that the use of such strips 
eliminates the need for adjusting the complete tail. 
Probably the strips were of the “‘follow-up’”’ type only, 
but in any case an adjustable tail is generally considered 
to be a back number device. Trimming strips give the 
desired results in a lighter and more effective manner. 
The monocoque body makes the best possible anchorage 
for a metal-covered tail, simple corner angles being all 
that is necessary for the connection. 
All the movable surfaces on this aircraft were metal- 
covered, but the number of metal-covered monoplanes in 





32, Nov. 2, 


1930) 


the Show having control surfaces so covered were in a 
minority. Very little information could be obtained on 
the use of Magnesium alloy sheets, but undoubtedly good 
use of that material can be made for the purpose with 
no increase in weight of the finished unit, providing the 
internal structure of the elevators, etc., has been intelli- 
gently designed. 

The only other feature in which the Bloch 13: differed 
from the other exhibits was in the use of a forward-folding 
undercarriage, and considering how far forward most of 
the power units were placed ahead of the wing leading 
edge the almost universal adoption of the rearwardly 
folding undercarriage was rather surprising 

One wonders why French designers push their power 
units so far forward if the undercarriage question is not 
the reason; possibly to keep the pilot well outside the 
plane of the airscrews. The problem of adequate cooling 
may furnish the answer, but, generally, if the centre line 
of the engines is about one-half of the cowl diameter 
ahead of the leading edge of the wing, cooling conditions 
are about as good as can be obtained, and no advantage 
is likely to accrue from advancing the engines farther 
ahead than that. These long overhung engine mountings 
certainly add appreciably to the weight, and one wonders 
wherein exactly the compensation lies if the undercarriage 
is not to be folded forward 

Remarks on the super excellence of the windscreens 
were made in the first part of this article, and similar 
comments must be made in regard to engine and other 
cowls. The French designers and mechanics have a flair 
for neatness in these matters, t.e., ingeniously hidden 
fasteners and the like. It is impossible to say how these 
things function in service, but the effect is certainly 
‘‘there’’ on the stand. 


By way of concluding the impressions of complete air- 
craft with a comment on the civil side of the Exhibition 
if one were buying an aircraft for one’s own use, the 
Praga 210 would be well in the running for the purchase, 
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Fig. 1. Diagrammatic view show- J 
ing Messier method of under- HS 

carriage retraction. 2 


particularly if one is inclined to run to weight, and also 
if one usually travels with a lot of heavy luggage, which 
in this case could be stowed in the nose of the aircraft 
Then such a machine, with engines rear of the rear spar, 
might have the necessary centre-of-gravity balance. Cer- 
tainly this positioning of engines is ideal from the view 
and noise aspects. 

lt remains to make a brief study of the exhibits shown 
in the galleries. We have already commented on the 
excellence of spot welding as demonstrated by the Sciaky 
Company, and we wiil now pass on to the other exhibit 
that aroused as much interest as anything in the Show 
namely, the numerous devices on view on the Messier 
stand. Before describing these devices, the following may 
be said as a generality. 

As aircraft grow in size and power they become more 
complicated, and actuation of the many auxiliary motions 
must be made possible by a single individual in a simple 
manner. These auxiliary motions are, for example, 
operation of the automatic pilot, the motor starter, the 
raising and lowering of the undercarriage, the control of 
the flaps and slots, control of sliding roofs, wheel brakes, 
variable pitch airscrews, etc. Then there are military 
requirements such as bomb-operating devices, armament 
and gun turrets, all of which must be made to function 
in a simple way and with the minimum of effort. Mechani- 
cal systems of rods and gears are scarcely suitable for use 
on such a non-rigid structure as an aeroplane, while there 
are definite limitations to what can be done with a Bowden 
cable and analogous means of transmitting motion. Again, 
electrical controls are more attractive in theory than 
practice ; they involve heavy accumulators, switches, and 
similar items. 

The best way of obtaining the necessary control is by 
servo motors with compressed air and hydraulic means 

























Fig. 2. The diversity of uses 
to which hydraulic-cum- 
pneumatic energy can be 
put. 





Fig. 3. Differ- 
ential braking 
obtained by 
hydro-pneumatic 
control. 











combined. There is nothing new in the method, of course, 
which is simply the hydraulic lever invented by Pascall, 
and this is definitely better than levers, wires and gears 
in the above applications. It consists of enclosing the 
necessary quantity of pneumatic energy in a bottle and 
then releasing it independently of the action of the servo 
motor or the pilot’s own energy. The operation of valves 
is enough to induce the necessary motion in the component 
concerned. These valves must be grouped on a distribu- 
tion board in a position convenient to the hand of the 
pilot so that he can operate any one of the auxiliary 
pieces of apparatus through the respective valve. 


Operation 


The principle of the control of the undercarriage created 
by Messier satisfies the following aims :— 

(1) It assures the automatic descent of the undercarriage 
independently of the energy of the plane's motor and of 
the muscular force of the pilot. 

(2) In the case where the accumulated source of energy 
in use should fail, as the result of an accident, it supplies 
a second means of landing independent of the first. The 
schematic installation of this apparatus is shown in Fig. 1 
It is composed primarily of a double-effect jack (1) joined 
in the first place to a pump (2) and on the other hand to 
a hydraulic accumulator (3). The liquid which passes from 
the jack to the hydraulic accumulator passes through a 
nozzle (4) whose aperture is controlled by a small piston 
(5). One surface of this piston is connected by means of a 
tube (6) with the tubing (7) which joins the pump to the 


jack. A branch (8) allows by the turning-on of the taps 


(9) the liquid to escape; that is to say, the liquid which 
has been expelled by the pump into the jack. 


To retract the undercarriage, the pilot sets the pump (2) 
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jn action which causes the displacement of the pistcn and 
jack ; thus he obtains simultaneously the retraction of the 
undercarriage and, by the increase of pressure in the 
accumulator (3), the putting into force the reserve of the 
necessary energy to cause the automatic descent of the 
carriage without bringing into play any extraneous force. 
The carriage is thus retracted by the tap (9) which is turned 
off since the pump (2) is furnished with an anti-ricochetting 
plug, which prevents the liquid escaping through the 
pump. 

When the pilot wishes to operate the descent of the 
carriage, it is sufficient to turn on the tap. Under 
the effect of the pressure of the accumulator, the piston 
of the jack is displaced by diverting the liquid towards the 
reservoir (11) through the intermediary of the tap (9). 

When the jack comes to the end of the circuit, the plug 
(4) is opened by the action of a spring and brings about 
the automatic jacking of the carriage. It should be noted 
that if, for one reason or another, the action should be 
stopped in the course of operation, the plug will bring 
about the jacking in any position of the carriage. 


Safety Device 

It is necessary to ensure the descent of the ‘anding 
apparatus even if the accumulator (3) and the tube which 
is joined to the jack should be in process of deterioration 
For this purpose a second feeder for the jack (12) exists, a 
feeder which is provided with an anti-ricochetting plug 
and which is joined to the feeder for the pump by means 
of a tube (13). All that is necessary, therefore, in the case 
of a breakdown, is to turn on the tap (14) and the tap (g) 
after having turned off the tap (15). Thus one is enabled 
to procure, through the functioning of the pump (2), a 
complete descent of the undercarriage for landing inde- 
pendently of the system normally employed. It should 
be pointed out that the device explained above is purely 
systematic, since the operation of these different taps is 
brought about by means of a single organ which does not 
require any complicated operation on the part of the pilot. 
These devices are actually used for practically all the 
general run of French aeroplanes provided with under- 
carriages capable of retraction. 

The large diversity of services and method of installation 
are shown diagrammatically in Fig. 2, while the installation 
of the braking system is shown in Fig. 3. These diagrams 
are self-explanatory. All these things and others, includ 
ing the operation (by the same method) of a hook for 
landing, were shown on a mock-up skeleton fuselage and 
wings on the Messier stand, and this undoubtedly was the 
most instructive exhibit in the Show. 

Another extremeiy interesting exhibit was a part of the 
aerodynamic section shown under the auspices of the 
Ministére de 1,Air. The section was that in which the 
“Stroborama ’’ (L. & A. Sequin patents) was working in 
conjunction with a propeller rotating at high speed 
Vortices were formed at the top of the rotating blade and 





, 


Fig. 4. Example of photograph taken with “Stroborama’ 
cinematograph camera. 
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trailed off down wind as indicated in Fig. 4, the blade 
being rendered visually stationary by means of the 
‘“‘Stroborama.’’ The educational and practical value of 
this device should be immense, 


Arrested Motion 

By this means it becomes possible to discover the true 
phenomena taking place during the motion of the object 
tc be investigated (vibrations, bouncing, distortion, etc.) 
In every case the most accurate measurements can be 
taken, since the object is seen in an apparently static posi- 
tion at any particular instant of its travel. These obser 
vations can only be carried out in a useful manner if the 
pictures have a sharp outline and are absolutely steady 
it high velocity ; the lighting must also be very powerful 
tc ensure normal working conditions in broad daylight 

The ‘‘ Stroborama"’ fulfils this double purpose ; its appli- 
cation for the measurements of vibrations and distortion of 
fast-moving organs of machinery is almost universal, and 
will no doubt be of general application in industry for 
investigations of cam profiles, valve bouncing, valve spring 
vibrations, torque and bending of crankshafts and connect- 
ing rods, investigation of lubrication, carburation, vibra- 
tions of crank cases and moving parts, and research in the 
injection process of heavy fuel motors. 

The mest abundant exhibits in the galleries were light 
alloy forgings and castings, which have always been well 
in evidence at these Exhibitions but never so much as on 
this occasion. While their use is certainly growing in this 
country, we are a long way behind French constructors 
in this respect. Perhaps current regulations have some- 
thing to do with this, although one does not question 
their necessity. It is thought necessary here to examine 
radiologically certain light alloy castings used for varicus 
purposes, while on the Continent, at any rate in some 
countries, breaking tests on parts picked out at random 
are considered an adequate safeguard. There is no means of 
knowing whether that is so or not, but radiological exam 
ination adds greatly to the cost of parts, and may also 
cause inconvenient delays 


Light Alloys 

The quality of Continental] light alloys appears to be 
well up to our own; for example, a material known as 
Durulium, marketed by Trefileries et Laminoirs de Havre, 
having an average ultimate strength of about 30 tons per 
sq. in. and a yield strength of over 25 tons per sq. in 

It is impossible, of course, to give particulars of every 
thing on view, but other ‘‘ high spots’’ which appealed 
to me were a portable Oleo-Pneum .tic Riveter shown by 
H. Jambon, 23, Rue de Marvois, Paris, 16. Notice was 
«wlso taken of Commandes Oleo-Pneumatiques Olaer In 
the undercarriage-retracting device on that stand, a hydrau- 
lic cylinder was secured to the middle of the folding radius 
rod in the manner shown diagrammatically in Fig, 5. It is 
evident that considerable offset loads have to be allowed 
for in the design of the adjacent structure for the folding 
away of the mechanism, while the operating pressure was 
certainly rather higher than that to which we have 
become accustomed for this particular purpose 

Mr. Dowty showed some of his interesting mechanisms, 
which are too well known to need reviewing here, while 
the Chobert riveting machine (marketed by Aviation 
Developments, Ltd., Argyle House, 27-31, Euston Road 
London, N.W.1) attracted a good deal of attention Che 
scheme has been well known in this country for some years, 
but Chobert, with his magazine-fed gun, appears to have 
developed the method further. The total elimination of 
‘*blind riveting’’ (i.e., securing of sheet metal together 
by riveting from one side only) from aircraft construction 
is almost impossible, and the Chobert method of over- 
coming the difficulty is recommended 

What appeared to be a really useful control lor car 
buretter and other operation was shown on the stand of 
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Diagram of Olaer retracting principle. 


the Rollet Company, and is illustrated in Fig. 6. The 
mechanism can be made continuous or reversible in direc- 
tional movement, and the motion can. be transmitted 
round corners with the facility of that obtained with the 
flexible type of drive. Moreover, there is no “lost 
motion’’ in this case; by the simple loosening and re- 
tightening of a nut, adjacent rods can be fixed at any 
desired angle. The sketch is self-explanatory. 

In conclusion, the questions asked by everyone were: 
what are the outstanding impressions of the Fifteenth Aero 
Exhibition and how do British machines compare with 
those exhibited? Such impressions are easily defined. 
The main hall was comfortably filled with well-polished, 
elegantly mounted aircraft, most of which were a delight 
to the eye, but which were completely inaccessible to the 
technicall; minded. As to aerodynamics, if, on the one 
hand, it appears that we have little to teach Continental 
exhibitors, on the other hand there is little they can teach 


SUMMARIES REPORTS 


EPORTS published 

London, which may 
Stationery Office at the following addresses: 
Kingsway, W.C.2; 120, George Street, Edinburgh; York 
Street, Manchester, 1; St. Andrew’s Crescent, Cardiff; 15, 
Donegall Square West, Bellast; or through booksellers. 


OF A,.R.C., 
by His Majesty’s Stationery Office, 
be purchased directly from H.M. 
Adastral House, 


THe Variation oF Exuaust Gas Temperature ALONG THE Tall 

Pire oF a Motu Arrcrart, aND THE Errect oF A SIMPLE SILENCE! 

$y A. W. Morley, M.S« Communicated by the Director of S 
tific Research, Air Ministry R. & M. No. 1705. (9 pages an 
diagrams.) August 15, 1935. Price 2s. net 

An investigation was required of the variation of the exhaust gas temperature ir 
a lon: tail pipe with and without a silencer. For this purpose experiments wet 
made on a Moth, which was fitted in turn with 

z) A standard tail pipe about I1ft. long leading along the port side of the fuselage 

with an expansion chamber about 6ft. from the open end of the tail pipe. In th 
standard Moth this expansion chamber is an empty cylindrical vessel, but in tl 
Moth used the chamber contained an obsolete type of baffle 

(6) A plain pipe of the same length and diameter, but with no expansion chamber 

(c) A Burgess silencer fitted in place of the expansion chamber in (a) above 

Gas temperatures were measured with thermocouples, arranged at six points 
approximately two feet apart along the tail pipe, one thermocouple being arranged 
to measure gas temperature near the centre of the silencer 

Tests covered conditions of level flight, full throttle climb, and glide. 
it any combustion occurred, glides were made - 

(1) In the normal manner, with the fuel supply on, throttle shut, switches on 

(2) With the supply of fuel shut off, throttle shut and switches on. 

(3) With the engine switched off, throttle shut and fuel on 

(4) With the engine switched off, throttle open and fuel on 

The maximum exhaust gas temperature with any of the exhaust systems tried 
on this aircraft under full throttle conditions of level flight or climb is 890° C. at 
1-1/3 ft. from the engine and decreases 27° C. per foot run along a plain tail pipe. 

It is shown by gliding tests that burning can occur in the obsolete baffle chamber. 
Under the same conditions in a Burgess silencer, no burning sufficient to raise the 
gas temperature took place. 
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THE AIRCRAFT ENGINEER 


The Rollet remote control has no “lost motion ’”’ 


us. As to construction, if we are satisfied that our internal 
structures are adequate (and in view of the fact that as 
regards operational requirements it would appear that we 
are in no important respect behind the others), then we 
may feel reasonably satisfied with the position. 

There were too many vacant spaces in the galleries, but 
such space as was occupied was well utilised; the chief 
value of the Show to the aircraft engineer was in the ex 
hibits off the main floor. [he Exhibition was the most 
distinctive yet held and generally the most useless, as, 
apart from small civil types of aircraft, engines, instru- 
ments, etc., there was too much secrecy about details, and 
it is very doubtful whether such exhibitions in the long 
run can possibly justify the cost involved. 


Fig.4 


The Nazir “cut slot’’ and trail flap combination at work. 
This illustration, which really belongs in the next instalment 
of Mr. Nazir’s article, is reproduced here in response to 
numerous requests which we have had for an explanation of 
the Nazir device. Note that although the main wing is at an 
angle of incidence of 45 deg., there is a distinct circulation 
over the rear portion, so that even at this large angle the 
lift is considerable. 
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CHRISTMAS RUSH : 


A tarmac impression at Croydon on December 24. 


—_——— AIRPORTS — 


Beneath the port wing of the Swissair Douglas can 


be seen an Air France Wibault, an H.P. 42, Scylla and Syrinx, while behind the Douglas is a Railway Air Services’ D.H.86. 


THE WEEK AT CROYDON 


Christmas Luck 


CERTAIN amount of interruption of air services 
A at Christmas time was inevitable as a result of 

anything but seasonable weather In the main, 

however, communication between England and 
the Continent was’ stoutly maintained, in spite cf the 
B.B.C. announcement on Boxing Day that there had been 
no movement at all on the air routes that day. 

On Christmas Day itself the luckless Capt. Horsey, who 
none the less keeps his tail up, spent the day en route 
for and in Paris. Skies were blue and it was indecently 
warm up over the clouds, but stewards served the tradi 
tional fare. The luck of the ballot, plus one Christmas 
Day in Hospital, by the way, has deprived Capt. Horsey 
of all Christmas festivities ashore in his own country for 
the past six years. One unfortunate British pilot found 
himself heading at great speed towards Budapest, and a 
number of reluctant foreign pilots found themselves in 
England. Wiser ones brought their wives with them and 
tasted the joys of Christmas festivities at one or other 
of the big London hotels. 

Reporters called suddenly back to censciousness after 
Christmas and told by ruthless editors to put ice on the 
brow and to create a scnsational story to fill the empty 
columns, fastened on the protest of the Purley and dis- 
trict residents against flying in the vicinity of their 
houses, and, incidentally, of the airport. Such headlines 
as ‘‘Croydon’s Fate’’ and ‘‘ Will Croydon Go?’’ were 
freely used in Sunday’s and Mord .y’s newspapers. Some 
writers advocate Heston as a permanent alternative. 
One seems to remember houses round those parts, and, 
whatever Croydon might offer in the way of sporting 
obstacles and however remiss the authorities may have 
been in obtaining powers to restrain building developments 
within reasonable limits, nobody has yet thought of erect- 
ing a gargantuan gas-holder on the verge of our much- 


: Urban Paraphernalia : Super Charter : 


Using the Approach System 


an excellent aerodré 
cleck so placed that the 
approach of opening time can be seen from about 500 feet, 
but it is farther from the Continent than Croydon and 
it is usually nee to cross a portion of suburbia to 
reach it fhe purlieus of London. vomit smoke and grime 
which form a fiercer fog than Croydon can boast of 

Nesing amonyst factory chimneys and church 
splits in to descend to one’s terminal aero 
drome 
resolutions passed by local residents whose main claim to 
fame seems to be that they have all lived in the vicinity 
iirport ever since it existed, without finding 
thing about flying) is poor fun, 
indeed, as some early experiences at Continental aero 
dromes, set like jewels in the heart of clearly 
demonstrated to me. Nothing looks so sharp as a church 
spire at close quarters, and nothing so unsympathetic as 
a leering stone gargoyle peering in at the cabin window 
To look down a factory chimney is bad, but to be amongst 
them in visibility which makes that dolorous occupation 
worse. 


maligned airport. Heston is 
ot the few, in fact, with the 


ine, one 


essa&ry 


1round 
in endeavour 
(fer descend one must, despite meetings held, and 


of an ever 


out the first elementary 


cities, 


impossible, is infinitely 

Swissair, who, by the way. are 
stewardesses, and who, like K.L.M., 
conclusion that for certain types of aeroplanes and certain 
routes stewardesses are better adapted to the task, have 
had a most successful Christmas period on the London 
Zurich run, the services being duplicated almost daily. No 
wonder this service is popular with English winter sports 
enthusiasts, for, leaving Croydon at 9.20 a.m., passengers 
find themselves in Switzerland well before tea, with time 
enough to look round, unpack, and get ready for the next 
day’s sport. 

On December 24 a special K.L.M. Douglas left Croydon 
for Karachi with six Indian passengers who arrived at 


taking on more air 
have come to the 





700 


Commercial Aviation 





Croydon in a Rolls-Bentley. They could not obtain ac- 
commodation on any of the regular lines, and therefore 
had to charter a not inexpensive special machine. No 
doubt the Rolls-Bentley has a wonderful lamp, which, 
when rubbed briskly with a roc’s egg or something, pro 
duces the wherewithal plus 100 per cent. Anyway, they 
left at 8 a.m., and Commander Duimelaar, one of the 
K.L.M. veterans, expected to get them to their destination 
in four days. 

Everyone at Croydon was delighted to hear of the highly 
successful England-Egypt-England trip made by Cale 
donia, for t Cummings, 


he machine was piloted by Capt 


Caledonia Sets the Pace 


ARRYING the Christmas mails, the Short long-range 

Empire boat Caledonia last week flew from Alexandria to 
Marseilles, non-stop, in a little over eleven hours The Mar 
seilles to Southampton run was covered in about four hours 


African Coaster 


HE first of the Sikorsky $.43 amphibians purchased by the 

Cie. des Chargeurs Réunis for use on a new passenger and 
air mail between Dakar (Senegal) and Pointe Noire 
(French Equatorial Africa) has now arrived at Dakar in charge 
of French and American pilots. 


Sery ic c 


Air Mails in France 
A FRANCE is shortly to take part in the reorganised 
internal air mail system of France. rhe Chamber of 
Deputies ha- voted a postal budget which includes a sum ot 
to enable air mail letters to be carried without 
surcharge between Paris, Avignon, Marseilles, and Cannes and 
between Paris Bordeaux and Toulouse. Letters posted in the 
morning and in the afternoon for the south-west and the south 
east of France will automatically be carried by air. There will 
be three services daily between Marseilles and Paris 
Ihe machines to be used will be Caudron Simouns, but these 
will later be replaced by Caudron twin-engined Goelands. 
Night flying wili not start until the aerodromes on these routes 
are equippea with radio After the budget has 
passed the Senate the Air Bleu Company liquidated 
and a new company will be formed in which the State, the 
former shareholders of Ain Bleu and Air France will hold the 
predominating interest, 


10,000,000 tr 


beacons. 


BACK TO SCHOOL. Classes in progress at 
the Imperial School of Air Navigation. On the 
left is a general view of the main classroom 
with the “ boys’’ at work, while in the other 
photograph, Mr. C. W. Martin, the principal, is 
working an ‘interception’’ problem on the 
board ; the ‘‘indoor’’ compass base can be 
seen on the right. During last year no 
fewer than 105 day students attended the 
school, and the percentage of passes has been 
6o in two examinations. 
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Capt. Powell and First Officer Garner, all well-known 
figures amongst Croydon personalia. 

Last Monday night was an extremely unpleasant one 
from the point of view of landing at Croydon. Horizontal 
visibility was not bad, but vertical visibility was poor and 
not improved by ground lighting. Several machines not 
fitted for ultra-short-wave reception landed elsewhere, but 
two Swissair Douglas machines landed safely by using the 
Lorenz beam and the marker beacons. This, in fact, was 
the first occasion on which the installation at Croydon had 
been used in service—the Swissair pilots have had lots of 
practice with the system at Zurich. A. VIATOR, 


Near Eastern Service 


local service from Damascus to Bag. 
dad has been announced by Air France The 
Damascus on Mondays and returns on 
start being made at dawn in both cases rhe 
about four hours A regular car service 

routh and Damascus in connection with the 
departure; local car services operate between 


Haifa, Aleppo and Jerusalem 


HE reopening of the 
Service 
Tuesdays, the 
flight takes 
runs between Bey- 


leaves 


early morning 


Damascus and 


The Durban Base 

A TECHNICAL commission is now investigating various 

sites for the establishment of a base at Durban, South 
Africa, tor the Empir Among the 
sites are the Maydon channel at the the graving 
dock, the channel near the Island View Oil Sites in the shelter 
of the blutf and Salisbury Island, and the west side of Salis- 
bury Island near the ferry landing-stage It is understood 
that Mr. Pirow, the Minister of Railways, is now 
inspection himself. 


boats various suggested 
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The Monospar Croydon Affair 


She \ir Accidents Committee’s report on the loss of the 
Monospar Croydon in the Timor Sea states that the pilot 
and radio operator should have known the D/F instructions 
in relation to sunrise, sunset, and night effects, and should 
not have reiied on the bearings given them by Darwin 

[he crew, report, negligent in not taking 
iction to rectify the 10 deg. compass error on the flight to 
Australia Ihe Darwin station, knowing the 


Says the were 

he limitations of the 
direction-finding, -should not have 
given bearings to the Monospar during dark- 
rhe blame, therefore (and in spite of the 
ippears to rest primarily 
nnel at the Darwin 
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Dublin's Airport 

HE Dublin County Council has approved the scheme tor 4 

T municipal airport at Collinstown, and has agreed to con- 


tribute a reasonable amount of money towards the cost of the 


projec t. 


New Lisbon Service 
NEW service between Lisbon and Stuttgart, via Burgos 
and Marseilles, has been opened by D.L.H. The service 
will be operated three times weekly with Ju.52 machines, and 
has no connection, of course, with the direct service for the 
South American mail. 


Jersey's Airport Officer 

ZT. COMMDR. C. W. PHILLIPS, who has been Mr. W. 
L Lindsay Everard’s pilot for more than three years, has 
been appointed control officer at Jersey's airport, which is to 
be opened in a few months time. He is at present taking 1 
control officer's course at Croydon. His successor is F./O 
A. H. Hole, R.A.F.O., who was previously with No. 14 
(Bomber) Squadron : 


Navigational 


HE following candidates passed the examination, held in 
October, for the Second Class Navigators’ Licences 

Bateman J. W.; Beale, R. K.; Beresford, R.; Blount, N. A.; 
Chapman, F B.; De Satge, M. V.; Derington Turner, C. R.; 
Duffy, G. F. R.; Emerson, R. K.; Gill, H. W.; Howman, 
._F.; Jordan, E. W.; Jones, ]. K.; Lewis, E. M.; May, 
W. S.; McLannahan, G. G.; Middleton, R. B.; Page, R. H.; 
Pugh, |. B W Robinson, E. G.; Scott, I. A.; Stafford, 
R. C.; Stewart, W. L.; Walker, J. G.; Williamson, R. J.; 
Wright, C F. ¢ Younghusband, R. K. 

Seventy-four candidates sat. The next examination will be 
held next week 

Although those licences granted or renewed before January 1, 
1937, will not be affected, the maximum period of validity 
for civil air navigators’ licences will, in future, be twelve 
months. 


A Quesiion of Liability 

FTER a hearing which lasted for several days, damages 

of {10,026 were last week awarded to Mrs. M. M. Fos- 
broke-Hobbes against British-American Air Services: for the 
death of her husband in an accident at Heston in 1935. Mr. 
Justice Goddard found that the pilot was negligent. Airwork, 
Ltd., the other defendants, successfully pleaded that, though 
the suppliers of the machine, they were merely acting as beok- 
ing agents 

From the evidence of the pilot, it appears that the tail trim- 
ming gear was not, for one reason or another, wound fully for- 
ward and the machine left the ground tail heavy and was, 
in fact, partially stalled until the moment of contact with the 
ground. 

The one bright feature of the whole case was a remark of 
the judge, who said that, in proportion to the number of civil 
aeroplanes in use, the number of deaths was astonishingly small 
compared with deaths caused by cars. ‘‘I do not see why,’’ 
he added, ‘‘I should hold that an aeroplane, because it flies, 
is a thing dangerous in itself.”’ 


A Good Friend Misreported 


N the course of a speech in the House of Lords on November 
24, the Earl of Halsbury referred to a statement alleged to 
have been made by Mr. Lester Gardner, the well-known 
American aviation authority, who recently visited this country, 
that ‘“‘In the air England is at least three years behind any 
Continental nation in construction and design and possible 
output.’ 

No one of Mr. Gardner’s very many friends who read that 
remark could have thought it anything other than a mis- 
quotation, and so it comes as no surprise that he has sent the 
following cabled statement to the Secretary of State for Air, for 
publication : 

“Have just seen Earl of Halsbury’s reported quotation 
of me in House of Lords. Deeply regret unintentional 
misrepresentation of my opinion, apparently based on 
misquotation in a New York newspaper on November 6 
Same paper corrected this misquotation by printing 
column interview on November 22 where I stated English 
aircraft have always been noted for their excellence of de- 
sign and construction. Unthinkable I could make state- 
ment attributed to me disparaging British aircraft de- 
velopment which I so greatly admire.”’ 
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Civilising Influence 
HE Postmaster-General announces that air mail correspend 
ence for Eritrea, Ethiopia, French Somali Coast and 
Italian Somaliland can be accepted for transmission by 
Imperial Airways’ service to Egypt, and thence by Italian air 
service. 

Incidentally, the Christmas mails carried by Imperial Air- 
ways were the heaviest ever despatched from this country. 
The letters sent on the Australian and African services weighed 
22,758 lb.—or about ten tons—as compared with 17,572 Ib. 
for the corresponding Christmas despatches of 1935 


Santa Claus Himself 


NTIL December 22 the inhabitants of North Ronaldshay, 
the most northerly island of the Orkney group, had been 
unable to send their Christmas mail and parcels, since for two 
weeks they had been cut oft from communication by sea owing 
to continuous storms, though the Highland Airways’ services 
has made five calls. When the machine reached the island 
on that day the anxiety of,the people was communicated to 
the pilot, with a request that he should get in touch with the 
Kirkwall Post Office. This message was duly delivered, and 
instructions were eventually forthcoming that Highland Air 
ways should arrange a special charter. A machine went out 
and collected the Christmas mail from them and from the 
island of Sanday. 

It is interesting to note that during the two weeks Highland 
Airways’ ait mail service between Inverness and Kirkwall has 
operated regularly with the exception of two Kirkwall-Inver 
ness flights, when the head winds were too strong for the 
return journey to be made before dark. 


Looking Forward 


= an article published in a recent issue of an American 

technical review, Dr. Hunsaker and Mr. Mead speak of 
‘*to-morrow’s aeroplane’’ for transcontinental service in the 
U.S. as one which would carry a total payload of 5,100 Ib 
including twenty passengers, their luggage, and half a ton of 
mail, from coast to coast overnight without normally calling 
on the engines for more than 6o per cent. of their rated power 
The machine would be a low-wing monoplane with four two 
row radials giving a total of 4,000 h.p., and would have a 
gross weight of about 40,000 lb., a range of 1,250 miles and 
a cruising speed of 225 m.p.h. at 10,000 ft. 

[he all-metal wing would be one of the modern profiles 
developed by the National Advisory Committee for Aeronau 
tics and, with flaps, the loading would be 24 Ib. per sq. ft 
giving a landing speed of less than the 65 m.p.h. required 
by the Department of Commerce. After investigating the 
possibilities of pusher propellers, the authors feel that the con 
ventional tractor arrangement, affording a propulsive efficiency 
of 86 per cent. with a propeller-reduction gear ratio of 0.57, 
is best. Constant-speed propellers would be provided. 

The weight of cabin equipment and crew amounts to nearly 
12 per cent. of the total weight of the machine, the structure 
of which accounts for about 26 per cent., the power plant for 
23 per cent., and the useful load for about 31 pe- cent., leaving 
about 8 per cent. as a margin for variations and additional 
equipment. 

Perhaps the most outstanding improvement in its perform- 
ance over that of machines in service to-day is the increase 
in cruising speed and non-stop range obtained without appre- 
ciable increase in operating cost. The description, in fact, fits 
the Douglas D.C.4 ‘‘ Overweather plane’’ which is now being 
built, though, no doubt, all American manufacturers are work- 
ing on similar lines. 

For the less immediate future Messrs. Hunsaker and Mead 
speak of a wing loading of 40 lb. per sq. ft. By changes 
in engine design leading to drastic reductions in their frontal 
area, the nacelles enclosing the engines would be little, if 
any, larger than the structures required to support the air- 
screws if the engines were carried within the wings. The 
machine of the future would look very like those of to-day, 
but its gross weight for the same payload, range and speed 
would be some 6,000 lb. less and its direct operating cost would 
be reduced from 23 cents to 18 cents per ton/mile. 

Although meteorological considerations impose limits on high- 
altitude operation that have not been fully appreciated, there 
might, nevertheless, be over-all advantages in flying at 25,000 
feet, thus avoiding rough air, improving regularity of service, 
and shortening the time of east-bound flights. Flight at that 
altitude, however, requires cabin supercharging at additional 
weight and cost. True stratosphere operation looks promising 
only for non-stop transoceanic or transcontinental flights. 
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Lopics of the Day 


Ground Training 


ROM the moment when I first heard of, and saw, the 

layout of the Kronfeld ground trainer, I thought that 

the scheme was a good one. It was obvious that a 

large field or aerodrome, with reasonably open sur- 
roundings and lying well away from habitations, would be 
necessary for the idea to be put into practice, but it was 
equally obvious that so many hundreds of impecunious 
enthusiasts would be roped in that, by sheer weight of 
shillings, such a site would be bought and used 

In the meantime the erstwhile Leicestershire Pou Club 
has, with the help of Mr. Lindsay Everard, by becoming 
the County Flying Club and by losing its Pou enthusiasm, 
become something of a power in the land as the first club 
to attempt this method of training. Any similar club 
which might have been started in a more densely populated 
area would have provided a better idea of the potentiali- 
ties of the scheme. 

The principle of the ground trainer was described in 
Flight of September 3, 1936, and its success has been at 
least partially proved by the fact that, out of half a dozen 
or so ab initio pupils at Leicester, all but one succeeded 
in carrying out successful straights in a real Drone. The 
unsuccessful candidate not unnaturally suffered a reverse 
through the fact that the brand-new sensation of being 
away from Mother Earth was too much for him. The 
trainer is only a “‘ kiwi,’’ teaching control effects. 

Hence the more advanced version, which will fly, albeit 
not very powerfully, and can be mended cheaply. 


A Possible Danger 


O long as the pupils do not attempt anything more than 

straights I am all in favour of the advanced version. 
Its danger lies in the fact that, if it is good enough to 
leave the ground in the hands of a novice and within the 
limits imposed by an aerodrome, then the more skilful and 
courageous pupil will be able to do a little more before 
finding that it has not enough urge to take him over a 
rapidly approaching obstacle. If the pupil uses his head 
and turns back, his lack of experience may cause him to 
lose all his height during the inevitable sloppy turn, and 
his down-wind speed will, in any case, tend to upset him. 

The point, however, is that he could get himself into far 
more serious difficulties with the real thing, and the result- 
ant crash would be far more expensive. It is hardly pos- 
sible, in any case, to smash the flying trainer in a bad 
landing unless a wing-tip is trailed, and the very exposed 
position of the amateur aeronaut should act as a deterrent 
to one who is in any way reckless. 

The flying trainer, in fact, can be a danger, but some 
intermediate machine of strong and simple construction 


was entirely necessary if the scheme was to be carried 
through without long and expensive ‘‘crash pauses.’’ Ap 
ability to keep straight with, to the newcomer, the some- 
what unnatural foot control, is all that is really necessary 
in flying a Drone, but allowance must always be made for 
the development of ‘‘ height and attitude sense.”’ 

During the demonstration at Hanworth last week it wag 
also shown (quite unintentionally) that it is vitally neces 
sary for a Drone club of this kind to have an aerodrome 
or field all to itself. The pilot, in this case, took the 
trainer up for a straight, turned through the gap between 
the Club and General Aircraft, flew downwind at zero alti- 
tude over the part of the aerodrome used by Flying Train 
ing, and reappeared a minute later on the other side of 
the ‘‘island.’’ We were not left to guess what the F.T 
instructors and pupils thought of that! 

It is all going to be great fun, but if anyone talks about 
ifs value for training Ace and Anti-Aircraft Fodder—lI shall 
laugh. 


Droning in Luxury 

HEN the Captains, Kings, and Others had departed 

I spent a very interesting quarter of an hour or 9 
in the air with a De Luxe Drone fitted with a Carden-For 
engine. Even if this engine makes comparatively little 
difference to the cruising and maximum speeds—it adds 
about 5 m.p.h. in each case—the take-off is shorter and 
the climb considerably better. 

This particular machine is the property of a pilot who 
intends to fly it eventually to South Africa, and for this 
purpose tanks are fitted which will give a range of 5 
miles, despite the added weight of such things as navigi 
tion lights. 

The A.S.I. readings at low altitude and at various e& 
gine revolutions convinced me that there is a distinct pos 
tion error with the pitot head placed just above the deck 
in front of the screen. At 3,000 r.p.m. (cruising revolt 
tions) I could not get more than 58 m.p.h. without les 
of height, yet there is no doubt in my mind about ti 
accuracy of the 62-65 m.p.h. given as a cruising speed ft 
the type. Despite Mr. Kronfeld'’s safety-first recommend& 
tion that the machine should be glided at 45-50 m.p.h,1 
found that there was an ample safety margin at 40 m.p.By 
which is also the best climbing speed. Probably he wa 
remembering my last effort, with an out-of-work A.S.L, i 
which I brought the Drone in at, apparently, about 3 
m.p.h. ; even at this speed everything worked as it should. 

Nothing could be warmer and less draughtproof or pre 
vide better all-round visibility than the exhaust-heated, 
enclosed cabin on this particular machine, though such 
enclosure is really unnecessary in a pusher cruising @ 
60 m.p.h, INDICATOR. 
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Events and Activity at 


MIDLAND 
LYING times for the week ended December 18 were 7 hr. 35 min. 
dual and 4 hr. 30 min. solo and passenger The Club has 
now purchased a Tiger Moth. 
SOUTH COAST 
The South Coast Flying Club put in 20 hours flying during the 
week ended December 10, and Miss Kelsey and Mr. R. A. Couch- 
man have passed their “‘ A”’ licence tests. 
PORTSMOUTH 
Continuous rain and heavy gales brought down the flying times 
of the Portsmouth Aero Club to 12 hr. 15 min. during the week 


ended December 18. Mr. R. C. Manocha has qualified for his “‘ A’ 


licence 


YAPTON 

Flying times for December to the 19th totalled 27 hr. 55 min. 
New members are Mr. E. D. Jack and Mr. B. C. Ling, the latter 
taking an “‘ A licence course, while Mr. A. G. Stuart has gone 


solo after only 4 hr. 50 min. dual. 


HERTS AND ESSEX 

Flying times for the fortnight ended December 18 amounted to 
68 hr. 38 min., there being nine flying days only. New members are 
\ldous, R. H. Turner and E. Giansant. The competi- 
flown off during the first week of the month, 
Ercolani to be the senior pilot for the year 


Messrs. G. | 
tion of the season, 
proved Mr. V. A 


SCOTTISH 
For the 


weeks Renfrew has experienced the full rigours 
Gales and fog prevented any flying being done 
during November, the Club's fiving times times 
A series of talks on aviation subjects 
\ most enjoyable 


on eighteer 

50 min 

he chief instructor and others 
was held on December 12 


amounting t 


BROOKLANDS 

First solos last week were made by Miss Evans, Dr. Sansom, Major 
Shearer and Mr. Wigram. New members include Miss Adam, Messrs 
Dunpl pean Bishop, K. H. Allen and G. Gallagher, while Miss 
Friedlander is taking a course of blind flying with Mr. Ken Waller. 
The new rone with the Carden engine visited the aerodrome last 
week ipt i md Ken Waller both trying it out On Sunday, 
December 20, t lub held its annual Christmas dinner, which was 


members and proved a gre SUCCESS 


UNDERGRADUATION : Mr Kronfeld taxies his new “flying ”’ 
Both these machines are dealt with by “ Indicator ’ 


page. The standard De Luxe model costs £325, while the ground trainer is priced at {195. 


engined Drone De Luxe flies overhead. 


FLIGHT. 


the 


Private Flyin 4 





CLUBS 


the Clubs and Schools 


REDHILL 

For the week ended December 18 fiving times amounted to 37 hr 
35 min. A very successful Christmas party was held recently, a 
hundred guests enjoying the turkey supper and cinema show 
LONDON 

rhe flying time for the week ended December 18 totalled 28 hr. 
45 min Mrs. V. Roberts, Messrs. P. Leborgne, J. Maxwell, J. H. 
Roberts and J. Stevenson have been enrolled as new members 


SOUTHEND 

Owing to better weather conditions flying times for the week ended 
December 20 were considerably higher. The next landing competi- 
tion will be held on Sunday, January 3, and a carnival dance is 
also being held at the Club on Saturday, January 16 


YEADON 

Club machines flew 1o hr. 15 min. during the week ended Decem- 
ber 18, flights being made to and from Sherburn \ new associate 
member is Mrs. E. K. Ives, and two new flying members are Messrs 
J. and G. T. Rhodes. A dance will be held on Saturday, January 9. 


NEWCASTLE-ON-TYNE 

From January 1 to December 18, 1936, a total of 2,130 hours’ 
flying has been put in by the Newcastle-on-Tyne Aero Club. Twenty- 
seven members obtained their ‘“‘ A ’’’ licences, and four their “‘ B’s."’ 
rhe Club’s annual dinner dance will be held at the Royal Station 
Hotel, Newcastle-on-Tyne, on Friday, January 22 Tickets can be 
obtained on application to the hon. secretary 


HANW ORTH 

For the fortnight ended December 19 flying times amounted to 
59 hr. 40 min. Miss G. Neville has joined as a new member, “ A 
licence tests have been passed by Mr. E. L. Hakansson and Mr 
P. O'Neill, while Mr. F. Sagrera has gone solo Ihe London Air 
Park Flying Club is holding its annual New Year's dinner and dance 
to-day, and it is hoped that a large number of members will put 
in an appearance 


CINQUE PORTS 

Mr. L. C. Hilditch went to Hendon recently to undertake his 
cross-country test flight. This he did with flying colours and 
returned to Lympne a “ B”’ licence pilot. Mr. Bridger, who has 
now completed the 100 hr. necessary for a “‘ B”’ iizence, has resold 
nis Moth to the Club and is concentrating on lectuces, blind flying, 
ani advanced dual in the Tiger Moth. Mr. W. E avis has now 


returned to Lympne 


ground trainer at Hanworth while the latest type of Carden- 
’ in his comments on the previous 
The County Flying Club, of 


Leicester, charge gs. an hour for instruction on the normal ground trainer which they have been using successfully for the 


past month or two. 


(Flight photograph.) 
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CAMBRIDGE 


Flying times at Marshalls’ Flying School for. the week ended 
lecember 20 totalled 28 hr. Flying was impossible for three days 
owing to high winds. Cross-country flights have been made to 


kteading and Heston 


CASC. 

\lthough for the sixth week in succession winds were very high, 
members flew 11 hr. 30 min. Messrs. Chandler, Leech, Lee, Mitchell, 
Preston and Cook have taken their initial flights with the Corps. Sit 
Charles Rose, Bart., of the Porthsmouth Aero Club, has consented 
to become the Vice-President of the Corps, 


NCRFOLK AND NORWICH 

Weather during the week ended December 19 was rather unfavour- 
able, but in spite of this a number of pilots were able to get into 
the air rhe Club received visits from F/O N. Daunt in a Tiger 
Moth from Hatfield, and Messrs. H. F. Ramer and W.-H. Nock, of 
the Herts and Essex, who came in a Miles Hawk 


MADRAS 

[wo flights of considerable importance in India .were made in 
October and November. One was a long tour by a pilot and passen- 
ger in the Madras Club’s Puss Moth, and the other a flight by the 
three Club machines from Madras to Allahabad when the founda- 
tion stone of the airport building was laid there 

The Puss Moth was flown 4,000 miles by Mr. V. Sundaram, a Club 
member, from Madras to Bombay, Karachi, Jodhpur, Delhi, Alla- 
habad, Hyderabad and Madras. At Hyderabad Mr. Sundaram’s 
machine joined the three other Club machines—two Gipsy Moths and 
a Swallow. 


Time to Kill? 


A ‘‘B”’ licence pilot and holder of a full W/T operator's 
4 ticket, Miss M. E. Barnard, B.A., of the Lancashire 
\ero Club, has recently obtained her medical degree at Cam 
bridge Some time ago her engagement to Mr. G. F. Yuill, 
of British Airways, was announced George Yuill was, until 
comparatively recently, chief instructor of the Lancashire 
Club. We are left to wonder what Miss Barnard can possibly 
do in her spare time 


The Aeronautical Bookshelf 
E iphrate s Exile, by A. D. MacDonald (G. Bell and Sons, Ltd. 


75. 6d ] 
A SIDE of R.A.F. activities about which it is safe to say 
that nothing has previously been made public in this 

country is its Intelligence service in Iraq Mr. MacDonald 
tells us about it in this book. Briefly he explains that the force 
behind the Iraq Government (he deals with the period before 
the Mandate was abandoned) is the Royal Air Force, which 
however, belongs to the British Government The Iraq 
Government might call for air action in certain circumstances, 
but the R.A.F. was not prepared to comply until it had re- 
ceived reports on the situation from its own Intelligence 
ollicers 

Then Mr. MacDonald proceeds to give his impressions of 
life on the Euphrates and of the Iraqis whom he met By 
his own words he must be classed as one of those optimists who 
persist in believing that an Asiatic nation can make a success 
of democracy on the British model. He perpetually met facts 
which shook his faith, but he refused to let it be shattered 
or so he declares. His liking for many Iraqis and his 
readiness to meet them as man to man are much to his credit, 
and so is the literary skill with which he gives his impressions 
This is a valuable and very attractive book. 


War Over England, by Air-Commodore L. E. O. Chariton, 
Cm. ie ae D.S.O. (Longmans, Green and Co , 128. Od 
net.) ‘ 
HE first part of this book is a chronicle of the air raids 
over Great Britain during the Great War. It is not the 

first chronicle of the sort, or the best. Then the retired Air 

Commodore plunges into prophecy—would angels dare to 

tread there?—and tells the history of a future war. All pro- 

phecies are apt to degenerate into futilities, and this is no ex- 
ception. It will suffice to mention two or three, and from 
them the value of this book may be gauged. At a time of 
acute international tension it is said that three-fifths of the 
flying personnel disposable for home defence were put out of 
action by a surprise German raid on Hendon on Display day. 

After the outbreak of war. many of the Territorials of the 

anti-aircraft units had wandered far afield with their families 

for the week-end, and could not reach their duty posts. The 
listening posts of the Observer Corps also failed, for some un- 
explained reason. When rioting broke out in London, the 
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ABRIDGE 

During the last six weeks the Abridge Flying Club have only 
had two or three good flying days Members who are for their 
first solos are patiently waiting for the weather to clear 


BENGAL 

The Bengal Flying Club put in 23 hr. 40 min. dual 43 hr 
55 min. solo during the month of November Mr. Srinibash Banerj 
passed his “‘ A”’ licence tests, while seven cross-c« t fl 


been carried 





BCRDER 

Gales and snowstorms have upset flying instruction so far this 
month, v1 only twenty-four hours have been flown. The Club have 
been fortunate in securing the services of Mr. J. Bell, one of thy 
n 1 engineers in the country, and are now 1 posit 
undertake all types of repair work. G-ABJH has been fitted witl 


tarted 


ost experiences 





ind-flying hood, and instruction has ‘ 
As is usual when the Club is closed, the weather conditions were 









ideal during the Christmas holidays Mr Jeauchal t ng 
England in the Hornet over Christmas could n | of the 
fog which was general in the South and Midland t s y 
he was forced down at York and on the second « f nal] 
field near Bristol This field was much too smal llow the 
machine to be flown out, and the assistance of the Royal Air Force 
had to be obtained and the machine 1 by md to Filton 
aerodrome He flew on to Cheltenham, his hon wn, and returned 
to Carlisle on Tuesday Mr _ = Hay rlisle-trained 
pilot to take his ‘‘ A ’”’ licence, visited the tl eek and 





did quite a lot of flying 


Guards Brigade was, unfortunately,’’ at Pirbri 
ing, and their duties in London had been taken over 
line regiments ‘They had neither+the experience nor th 
martial aspect best calculated to deal with such a situation.” 

his comes well from an ex-officer of the Lancashire Fusiliers! 


wv train- 


ry two 





And anyway, what experience have the Guards, d ite their 

martial aspect, in dealing with London riots? 

Sky Gipsy, by Claudia Cransto» George G. Harrap and Co., 
Lid., 182, High Holborn, London, W.C.1 P) s. 6d 

[' would appear that life in Texas has a snap ’’ in it, but 
the Texan authoress of Sky Gipsy tound new adventure ai 

untiring interest in a 300-hour 25,000-mile airline t 

of South and Central America. She tells of her first sensati 

as the flying boat took off the boat was moving. O 

else the sky was sliding. Snow-white sj] dashed in u 





countable sparkling needlepoints against the window-panes 
The boat skimmed over the water, beating up meringue all 
und it. Faster, faster A final quadruple roar! A 


wall of water, solid, opaque against the windows, shutting « 


everything! ‘I guess we're sinking now she shouted 
lady with the new magazine Ar e never seen 
America!’ 

Then everything suddenly emerged into sunshine The 


cute little twin lozenge-shaped silver ponteons under the 
of the ship sloped up, dripping like a bird’s feet tucke 
under its breast.’’ 

The many such descriptions, though naive, show real appre- 





istion of beauty, and an enthusiasm which is contagious 
Jane’s All the World’s Aircraft, compiled and edited by C.G 
Grey and Leonard Bridgman (Sampson Low, Marston and 


( Lid., two guineas net) 








S fee deletion of many obsolescent types to whi as the 
preface points out, the British Aircraft Industry in par- 
ticular has been loth to say farewell, and more conscientious 
compression of material has enabled the compilers at 
‘* Jane’s’’ for 1936 to keep down the number of pages while § 
presenting more useful data and illustrations 

The whole work has been approached in the same fashion 
as in previous years, there being the usual ‘* historical 
sections devoted to civil and military aviation in addition 0 
lescriptive matter on aircraft and aero engines 

Recently completed high-performance monoplane: enable 
Great Britain to make a better showin than ever in the mil- 
tary field and this, supported b}¥ our cellent sporting and 
touring range, compensates in some m isure for the compare 
tively poor display made by our commercial types. Happily 





foreign students will gather from a perusal of the data relating 


to British civil types that, whatever our shortcomings in the 
! 


n the 


velopment of up-to-date commercial aircraft, we have, in 
Short Empire boat, for example, One or two models which, | 
their class, stand head-and-shoulders above their foreign mvals 
And they will gather alsc after reading references to mache 
like the D.H. Albatross and A.W. 27, that some remarkable 








rabbits are soon to appear from the national top hat. 
rhe reappearance of G.A. drawings is welcome. 
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A NEW CLASS 
of AIRCRAFT 


Aeroplane, Autogiro and Helicopter 
Combined : High Top Speed a 


Feature of Cameron Rotor Plane 


ITTENTION has been focused once more on the heli- 
copter type of aircraft by the very promising 
performances attained recently in France by the 
Breguet-Dorand gyroplane. Since the British Air 

Ministry's offer of a substantial prize for helicopters died a 
natural death a good many years ago there has been little 
activity among British helicopter inventors, and the Auto- 
giro has pretty well held the field with a performance, 


including ‘‘ jump-starts,’’ which goes a long way towards 


that of the helicopter ideal. The ability to hover, in the 
true sense of the word, is still lacking, however, and a top 


speed comparable with that of the aeroplane, power for 
power, does not seem to have been quite attained. 

Now comes news from Glasgow, the home of the Weir 
Autogiro, curiously enough, of a new design which seeks 
to combine in one aircraft all the attributes, or, at any 
rate, all the desirable qualities, of aeroplane, Autogiro and 
helicopter. The aircraft has been aptly named the rotor 


plane by its inventor, Mr. Peter Cameron; aptly because 
the craft has both rotating and fixed wings. 


At first sight 
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BLADE RETRACTION 
GEARS 


Vertical section through the 

rotor head, showing in- 

cidence gear and bevel gears 

for retracting the rotor 
blades. 


one Is inclined to ' .ap to the conclusion that this combina 
tion is a retrogradk step, having been abandoned by th 
late Sefior de la Ciérva some years ago. 

It may be recollected, however, that, before he did away 
with the wings of the Autogiro for the sake of simplicity 
of control, Sefior de la Cierva was fond of explaining 
that by carrying a certain percentage of the weight on 
a fixed wing his rotor was enabled to work at higher effi- 
ciency. This is exactly what Mr. Cameron is doing, but 
with increased effect because he retracis his rolor blades 

This is a sufficiently startling statement, but the scheme 
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Neatness characterises the external appearance of the rotor 
head of the Cameron rotor plane, here shown in model 
form. The blades can be folded for storage. 


evolved by Mr. Cameron bears every sign of being work 


able. On a large scale model, in which the rotor is driven 
by an electric motor, the retracting mechanism is repre 
sented, and it certainly works very well. It may be argued 


that many a variable-pitch airscrew mechanism has worked 
perfectly on a model and fallen down when tried full- 
scale, but Mr. Cameron is an engineer and has gone into 
the subject very thoroughly, and his own calculations have 
checked by expert stress people, who confirm his 
conclusions. The power required to retract the blades is 
but a small fraction of the power of the rotor That 
required to extend the blades is, of course, even smaller, 
as it is helped by centrifugal force. 

The hollow spar of the rotor blade contains a 
which terminates at its inner end in a bevel gear wheel 
Meshing with this are two other gears, one above and on 
below. By operating one or other of two dog clutches the 
gear on the screwed rod is rotated to increase or decrease 
the diameter of the blade. For take off and climb the 
blades are extended to give a maximum of lift, while for 
cruising they are partly retracted and for top speed fully 


been 


screw 


retracted 
Variable Incidence 


‘* Jump-starts ’’ are, of course, possible with the Cameron 


rotor plane. The mechanism of the rotor head includes 
provision for varying the incidence of the rotor blades. 
This can be done suddenly, for making a jump-start,’’ 
or gradually while the aircraft is actually flying. With 


» combinations possible between rotor diameter and rotor 
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blade angle incidence, it will be gathered that settings can 
be chosen to suit any conditions of flight. 

When the rotor plane is used as a helicopter, it will be 
obvious that the simple single rotor-cum-fixed-wing 
arrangément is not in itself sufficient to enable the machine 
to hover. Means have to be provided for preventing the 
whole aircraft from rotating around its vertical axis in a 
direction opposite to that in which the rotor is being driven. 
Mr. Cameron has disclosed to Flight two ways in which 
that can be achieved, both of which seem perfectly feasible. 

For driving the rotor direct, as in ‘‘ jump-starts ’’ or when 
* helicoptering,’’ Mr. Cameron employs a very ingenious 
gear arrangement. The crown wheel on the rotor spindle 
is of hemispherical shape and has specially shaped , teeth 
to ensure proper engagement with the gear on the trans- 
mission shaft at all angles of tilt of the rotor head.” There 
is, of course, a clutch incorporated in the drive, and as the 
incidence mechanism of the rotor blades is controllable 
during flight it is possible to change the nature of flight 
from autorotative to mechanically driven at any time. 

Thus it will be seen that the Cameron rotor plane com- 
bines all possible forms of heavier-than-air flying. It can 
take off with a run, like an aeroplane, or it can make a 
‘* jump-start,’’ or it can rise vertically as a helicopter. 
When the desired height is reached it can fly almost 
entirely as an aeroplane with very heavy wing loading, 
the rotor blades retracted and set at small incidence so as 
to make the wing carry most of the weight. It can fly as 
an Autogiro, with the rotor being windmilled; and it can, 
with the aid of means which cannot yet be disclosed, fly 
as a helicopter, hover, rise, and descend vertically. 

The only argument against the wing-rotor combination 
that has occurred to us so far is that the wing will, pre- 
sumably, act as an aerodynamic ‘‘damper’’ during a 
‘‘ jump-start,’’ and may slightly reduce the height of the 
jump. That may not be a very serious objection. For fast 
flight, apart from the advantages of the retractable rotor, 
the fixed wing is probably a help rather than a hindrance 
in that it does make possible the use of a retractable under- 
carriage. It seems unlikely that the drag of a good wing 
is much greater than that of a wide-track undercarriage 


Correspondence 
(Concluded from page 696) 
invalidating the theory? Or can it be that 
“ careful 
Indeed, he naively 
‘fone should not place too much importance on 
this fact in view of the small order of the difference and the 


resprct, thereby 
the low scale of the test completely invalidates the 
analysis’’? He cannot have it both ways! 
admits that 


influence of possible errors.’’ Apart from which one is asked 
to believe that a 1925 wind-tunnel operating at a R.N: of less 
than half a million could produce minimum profile drags 
ranging from 0.0086 to 0.0095, results which are of the same 
order as those of full-scale tunnels to-day. Now, apparently, 
if Géttingen could do this in 1925, the Americans are wasting 
a mint of money with their present research equipment 

The question of drag. however, is of secondary importance 
to that of lateral control and tip stalling, and a closer reading 
of my original letter will show that I advocated full-scale 
pressure distribution experiments in order to extend our know- 
ledge of flow characteristics, especially at high angles, in the 
region of the aileron span. Because a systematic attack on 
tapered wing characteristics must start somewhere, I suggest 
beginning with the elliptical form because of its fundamental 
importance in the theory, rather than to investigate purely 
arbitrary plan forms whose properties are likely to be 
masked by unknown induction corrections 

Obviously there are no mysterious qualities inherent in a 
particular plan form, but if the elliptical form results experi- 
mentally in coincident burbling across the span, as predicted 
by theory, then it appears to me as the best behaved member 
of the family, so far as stalling phenomena are concerned. 
Furthermore, the adoption of a standard plan form would 
eliminate (pro tem, at any rate) the unsatisfactory idea of 
“‘taper ratio’’ from the picture, thus leaving the investigator 
free to concentrate on the many other parameters 

But perhaps, after all, the most ‘‘ rational reason "’ for such 
research would be Dr. Lachmann’s letter itself, with its faith 


basic 
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Drive of the rotor 
head is ensured at all 
angles of tilt by having 
one of the gears of 
hemispherical shape 
and with specially 
shaped teeth. 


with very long struts, especially in view of the fact that 
the wing can be heavily loaded and can thus fly much 
closer to the maximum L/D angle than does the normal 
aeroplane wing. 

Altogether, the Cameron rotor plane appears t 
sent a serious attempt to combine in the most logical manner 
possible the best features of all existing aircraft classes, 
and it is very much to be hoped that its designer will find 

invention through its 


repre- 


the support necessary to carry his 
development period. 


in the results of 1925 and a Reynolds number of less than half 
a million. After some twelve years in all the 
leading countries are now actually producing elliptical wings 
in full-scale (e.g., Heinkel and Dornier in Germanv, Dewoitine 
n France, Douglas and Seversky in the States, and Super- 
marine’s in this country), we are asked to fall back on the 
evidence of an isolated Géttingen test and the analytical work 
of Glauert published in Surely such a confession of 
antiquity is a complete vindication of my charge of scientific 
blindness 

In the realm of the esthetic Dr. Lachmann and I undoubtedly 
liffer, for I have yet to see anything ‘‘ aerodynamically 
superior ’’ which was not invariably ‘‘ pleasing to the eye.” 
Aerodynamically, at any rate, I have shown that I keep excel- 
lent company, so if the elliptical wing is a ‘‘ fetish ’’ I can only 
hope that my fellow sorcerers will eventually bewitch even the 
ramparts of Cricklewood itself. STANLEY H. Evans. 


Heston 


when designers 
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AERONAUTICAL PATENT SPECIFICATIONS. 


those under which the Specifications will be printed 
and abridged, etc. 
Published, December 31, 
Rvussra, A. A., and Dorey, R. N.: 
undercarriages of aircraft (457,709). 
Unirep Arrcrarr Corporation: Ci 
the like (457,808 
OprerRMAN, S. E Windscreen wipers for motor road vehicles, railway 
vehicles, aircraft, and ships (457,809). 
Farrey, C. R.: Blades for airscrews and the like (457,823.) 
Farrey Aviation Co., Ltp., Lopeiie, M. J. O., and Voss, E 
and indicating device particularly for use in aircraft (457,562 
Martin, J.: Machine-gun mountings for aeroplanes (457,570 
Waseice, C. R.: Propelling device for aeroplanes using a plurality of 
motors (457,693). 


Gonereau, R. R. 


numbers in brackets are 


1936.) 


Hydraulic controls for retractabk 


ntrol mechanism for propellers of 


Warning 


Airscrew or propeller with automatically variable pitch 


, H.: Manufacture of air propellers (457,733) 
1, M.: Parachutes (457.736). 
. F. G., and Ricsy, P. N. R. 


purposes (457,599). 


Metal airscrew for aircraft and like 
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NATIONAL 


GREETING 








Write for interesting booklet ‘ The Spirit of Speed’ 


National Benzole Co. Ltd., Dept.203, Wellington House, Buckingham Gate, London, S.W.1 
(The distributing organisation ownea and entirely controlled by the producers of British Benzole) 


Kindly mention ‘‘Flight’’ when corresponding with advertisers. 
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Kindly mention “‘ Flight’’ when corresponding with advertisers. 
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Executives are invited to write on thetr letter 
headings for a copy of the“ Airspeed Bulletin’? 
sent free. To other people who would like 
a copy it is sent post free for 6d. 


4, 
OPERATORS 2“ 


1. OPERATING COSTS ARE LOW 
express rae 2. IT HAS A GOOD PAYLOAD 
} 3. ITHAS A HIGH PERFORMANCE 


APPROVAL « MAINTENANCE IS EASY 


/ The AIRSPEED ENVOY has proved 
of the its reliability in all conditions of 
climate during service in England, 


£ N V oO South Africa, India, Australia, Japan, 
Czechoslovakia. 


AIRSPEED (1934) LIMITED, THE AIRPORT, PORTSMOUTH, ENGLAND 


Tel.: Portsmouth 2444 (3 lines) 
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| Pale Wace te We? © 


ARMSTRONG SIDDELEY MOTORS LTD., COVENTRY, ENGLAND 
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OF THE AIR 








three-seater cabin 


MONOPLANE 


i. . “i The “Eagle” has brought to air travel a comfort and sab 
—— that may well be envied by the harassed motorist. 
margin of safely is greater than has ever before been attained 





Extreme stability—an “Eagle” ‘almost flies itself.’ Low ‘andingl 
speed, short run, lively take-off and brisk climbing are allied to@ 
useful cruising speed at a cost of three-ha’pence a mile! Even af 
maximum speed conversation in normal tones is easy—thanks to 
Rumbold sound-proofing. Fitted with the Gipsy Major 130 hp 
engine the “Eagle” is the ideal machine for private ownership 
Taxi work and Feeder Air-Line Service, and costs £1,250 complete 
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45 
130 
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700 


@ ILLUSTRATED FOLDER POST FREE 


BRITISH AIRCRAFT MANUFACTURING co., LTD. 
Telephone: Feltham 2614 
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ONE-MAN EASY FOLDING WINGS. DUNLOP BRAKES Hanworth Aerodrome, Feitham, Middlesex. 
[Photos by courtesy of “‘ The Aeroplane.” 
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“We can take the golf clubs after all. The whole lot, suitcases 
and everything, weighs just on 130 lbs., and that’s all right even 
with the tank brimful for 600 miles.” 


But it wasn’t the luggage he had been most concerned about—it 
was whether they would be able to go at all, for rain swept the 
countryside and visibility was not too good. Fortunately their 
machine was a Hornet Moth. A take-off like a skylark, an engine 
good enough for the Tasman crossing or the Atlantic, such a fault- 
forgiving landing, and such a view '!—he was completely confident. 
And despite the cold and wet they would be warm and comfortable 
in the Hornet Moth cabin, with all the luggage out of the way. 


HORNET MOTH PRICE REDUCED FOR 1937 


FOR WINTER FLYING +773 


THE DE HAVILLAND AIRCRAFT CO., LTD., HATFIELD AERODROME, HERTFORDSHIRE 
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INDICATOR 


FOR UNDERCARRIAGE & FLAPS 





RED LIGHTS SHOW 
UNDERCARRIAGE 
AND TAILWHEEL 
LOCKED UP 




















Qe 


CRUISING 


When undercarriage and tail 
wheel are retracted the models 
on the dial are hidden and red 
lights show they are locked in 
the ‘up’ position. When flaps 
are raised the indicator shows 
them in the ‘up’ position. 





TAILWHEEL 
DOWN 











| FLAPS DOWN 


LANDING 
When undercarriage and tail 
wheel are lowered for landing. 
the models, which are positively 

» come into view. 





GREEN LIGHTS SHOW 
UNDERCARRIAGE 
AND TAILWHEEL 
LOCKED DOWN 








a 


UNDE RCARBIAGE | 
DOWN 











At any moment 
during the rais- 
ing or lowering 
operations, the 
instrument 
shows the exact 
position of 
each 


component. 


- ARLE. CouRT, 
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2g INDICATOR, 


TAIL 
WHEEL 
LOCKS 


Pi - od a 
Ponenes > crat® 


The DOWTY INDICATOR 


is an infallible 
I reminder to 
raise the under- 
carriage and tail 
wheel when 
in flight. 


3 shows exactly 
whether flaps 
are adjusted cor- 
rectly for taking 
off, cruising or 
landing. 


CHELTENHAM, 
TELEPHONE 


2 gives an un- 


escapable 
warning signal by 
means of a buzzer 
to lower them 
before landing. 


4 reliably indi- 
cateswhenthe 
chassis compo- 
nents are safely 
locked ‘up’ and 
‘down.’ 


. 


t CHELTENHAM 5i4! 





GLOS. 


ADVERTISEMENTS 





D. Napier & Son Limited, Acton, W.3 
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Dr. G. V. LACHMANN, F.R.Ac.S., tefore the Royal Aeronautical 
Society, October &th, 1936 :—“‘. . . the final logical result of the 
tendency to suppress all components which do not contribute useful 
lift 1s the ‘ Flying Wing’ with engines, passengers or military load 
housed inside.” 


Dr.-ING. ROLAND EISENLOHR, in ‘Aerodynamics and Aeroplane Design’ 
(1936) :—‘‘ Burnelli has made a great step forward tcwards the 
‘ Flying Wing,’ which is the ideal.’’ 


Dr. ALEXANDER KLEMIN, in charge of the Guggenheim Institute of Aero- 
nautics at New York University, in a statement filed with the 
Securities Exchange Commission :—“ The advantage of the 
Burnelli principle. of design should prove of even greater value 
in the ‘ giant’ long-range airplane of the future.” 









Messrs. BALL, MINSHALL AND LauDAN, technical chiefs of the Boeing 
Aircraft Company, at the Aircraft Production meeting of the 
Society of Automotive Engineers, Los Angeles, 1936 :—‘‘ Fuselages 
of the present type would disappear and all equipment and load would 
be koused within the centre section of the wing.” 


Dr. H. RoxsBee Cox, Ph.D., D.I.C., B.Sc. (Farnborough) at a meeting of 
the Royal Aeronautical Society, December roth, 1936 :—“ We 
have not yet reached an economical size from the point of view of 
structural weight. Any increase of wing-loading would produce a 
reduction in the percentage of structural weight. As the size increases 
so more can be taken from the hull and placed in the wings, until 
ultimately one arrives at the ideal of a fiying wing. Here there 
1s hope for a really enormous flying boat.” 















BRITISH BURNELLI AIRCRAFT IS NOT AN EXPERIMENT—IT IS THE 
PRACTICAL EXPRESSION OF A WORLD ACCEPTED IDEAL 










Deliveries—6 months from date of order. 
The essential features of British Burnelli aircraft are fully protected by patents. 





SCOTTISH AIRCRAFT ano ENGINEERING CO. LTD. 


SHELL-MEX HOUSE e STRAND e W.C.2, and SCOTIA WORKS, N.W.10 


Temple Bar 9114/16 — — Telegrams: Skotair, Rand, Londor 
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SIMPLICITY — 


(1) TUNE THE RECEIVER HERE 





(3)READ THE 
BEARING HERE 











Standard Radio COMPASS, TYPE RC5 


Weight of complete equipment: 40 to 43 lbs. 
Waverange: 700 to 1,700 metres. 
Power Supply: 12 or 24 volts. 





This is the simplest direction finder yet produced and is quite easily operated by a pilot flying 
alone. Accuracy is within 2° and range up to 790 miles 


Sole Distributors in Great Britain for 


Srandard Radio Equipment for Aircrajt 


SMIT FS 


wthh INSTRUMENTS 


CRICKLEWOOD WORKS, LONDON, N.W.2 
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HOFFMANN 


The illustration is of one of the new EMPIRE Flying BALL & ROLLER 
Boats by Messrs. Short Bros. Ltd. It is equipped 
with 175 Hoffmann Bearings, on all Control Pulleys, 
all Control Flap Arms, and Rudder Bars. The other 


27 machines on order are being similarly equipped. 








‘ PLIGHT” 
We recently issued a leaflet (L.T.4), which 
gives particulars of a line of bearings 
specially developed for aircraft controls. 


We should like to send you a copy, and, if 
you do not already possess one, a copy of 


our general catalogue. § 








THE FLIGHT OF TIME | 
_ LE LM he fF 
} \ 





Not so very long ago —those days of cumbersome deadweight hampering 
potential altitude and distances. 

But WHAT advances during 1936 —lifting power and speeds increased 
distances shortened ‘*material’’ assistance to improved aircraft 
design by REYNOLDS. 

fg everything points to an ‘** upward ’’ tendency in 
aircraft production—if our present output is any indication. 


REYNOLDS TUBE CO. LTD., TYSELEY, BIRMINGHAM. 


Associated with 
Reynolds > at Mills 


TUBES: RODS*BARS-EXTRUDED SECTIONS & MANIPULATIONS IN HIDUMINIUM ARS6 SOTHER ALUMINIUM MAGNESIUM ALLO 
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ROLLS -ROYCE 


AERO ENGINES 
FOR SPEED AND RELIABILITY 





Kindly mention “‘llight’’ when corresponding with advertisers. 
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STEELS and 
DROP FORGINGS 


are used by the leading automobile and aircraft 
manufacturers and for general engineering work. 

No high speed record has been created by a British 
machine in which they have not played a part. 


Summary of Standard Steels sent on application. 


English Steel Corporation £ta. 


Registered Office: VICKERS WORKS, SHEFFIELD. 


G4 (08 41> “V7.7, 2) (CT OF “W VV, 20 8 
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Claudel-Hobson carburetters are fitted 
as standard to the De Havilland Gipsy 
Major and Gipsy VI 


engines, 


Illustration shows type A.1.48 
fitted to a Gipsy Major engine. 


H. M. HOBSON (AIRCRAFT & MOTOR) COMPONENTS, LTDO., 47-55, THE VALE, ACTON, LONDON, W.3 


Lisl LOW-_WING, HIGH PERFORMANCE -TREND OF 
aie Ole MODERN AIRCRAFT 


demands— 


—A TRAINER OF SIMILAR 
CHARACTERISTICS 


THE MILES “HAWK” TRAINER HAS A SPEED RANGE FROM . : 


40-150 m.p.h. 


S fitted with 
MILES PATENTED sPuit Peat op WING FLAPS 


FULLY SanOBATIO 


MILES HAWK" TRAINE 


Manufacturers: PHILLIPS & POWIS AIRCRAFT LTD. Ah AERODROME, BERKS. Cables: 
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| Bound for Aden! 


Po 4 The choice of a ’plane to operate from 
G \ N : | Aden presented the Hallal Shipping Co, 
*. ’ | with many problems. It must have full 
ze) ot rd marks for reliability—to travel over some 


Opes: = San a of the World’s worst flying country. Its 


i 
9 
= 
(fp 


- 
-°* 
~ -* 
"we eewaee** 


- Np ey. cabin ventilating system must be proof 
OF ‘ equally against scorching heat and bitterly 
: cold nights. And naturally it has to have 
all the latest safety devices, all the luxury, 





that the modern air traveller expects. 


G \ \ ; The Hallal Shipping Co., find their problem 


: ’ | solved by the Monospar. It gives them 


- 
“See e wen e* 


e 
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’ 4 Ky : 
74) ™ Fs exactly what they want—at the price they 
* 
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: Re “nS wish to pay. 





THE GIN THATS BEST FOR YOU 
TO-DAY-AND TOMORROW! 











DISTILLERS OF FINE GIN ~ FOR OVER 130 YEARS 


- 
' General Aircraft Ltd., London Air Park, Feltham, Middx. 


Kindly mention ‘‘Flight’’ when corresponding with advertisers. 
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Designed and Manufactured by 


SIR W. G. ARMSTRONG WHITWORTH AIRCRAFT LTD. 
WHITLEY, COVENTRY. 
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FOR 


HIGH SPEED RECONNAISSANCE 
AND BOMBING OPERATIONS 


— |. 


' 4> SUPPLIED 10 THE BRITISH ROYAL AIR FORCE A. V. ROE & CO.LTD 

NEWTON HEATH, MANCHESTER 

Cables: TRIPLANE, MANCHESTER 
Telephone: COLLYHURST 2731 








Middx, 


Kindly mention ‘“‘Flight’’ when corresponding with advertisers. 
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Aircraft |& COMPANY ('9!5) LIMITED 














: 
| Instruments MANUFACTURERS OF 
i 
Compasses — oe 
| 
Quick - Dead - Beat Used with great 
We make Compasses to-day for the success on many long- 
Air Ministry and have done so since distance record-break- 
the beginning of military aviation ing flights. 


Fuel Tank Gauges 


Distant Reading 
Give accurate indication, at control position in 
the cockpit, of tank contents. 
Approved by the Air Ministry for Civil Aviation. 


- Kollsman Altimeters | — METAL 


ated je in all its wrought forms. 











So aie ensees for manufacture and sale in SHEET, STRIP, RODS, TUBES, 
cat Britain and British Empire. | 
| eee | WIRE, PRESSINGS, ETC., ETC. 
; K All communications to be sent to :— 
| elvin, Bottomiey & Baird, Ltd. 
Cambridge St., Glasgow. Argyle Street Works , BIRMINGHAM aA 
| ena Oe | TELEPHONE Eest 1221. TELEGRAMS, Booth.Birmingham 














ANODIC TREATMENT 


of Aluminium and its Alloys 


CHROMATING 


of Magnesium Alloys 


CADMIUM NICKEL COPPER 
CHROMIUM PLATINGS 


TRADE “GILTEC” mark 


APPROVED A.D = AIR MINISTRY. REFLNo. 138521/31 


TECHNICAL 
PLATINGS LTD. 


ok CRAIGS WORKS, LUTHER ROAD 
MEMQUALY, | TEDDINGTON 





J , HABERSHON 


exone ce & EONS Ltd. 65% 02: 


— SLTcaremess TELEPHONE -_ - MOLESEY 240 
tt CONSTRUCTION | 
| 44 T - A 
| w os 
| FOR 
| 


JAMES BOOT 











HOLMES MILLS -ROTHERHAM | ANODISIN G 


Kindly mention ‘‘Flight’’ when corresponding with advertisers. 
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MANUFACTURE OF 


TED § |AIRCRAFT COMPONENTS 
LIGHT PRESSINGS FOR AIRCRAFT 
AND MOTOR VEHICLES 


STEEL EQUIPMENT FOR AERODROME 
BUILDINGS AND GARAGES 


til WE SPECIALISE IN THE 





26 YEARS’ EXPERIENCE 


RUBERY, OWEN *.;.. 


M7. DARLASTON, SOUTH STAFFS. 
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Complete Outfits 
supplied within the 
limit of the Grant. 
Correctness in every 
detail guaranteed. \ 


Write or call for this Price List. 


MOSS BROS :: 


Approved Outfitters to the R.A F. 


CORNER OF KING ST. € BEDFORD ST. 














ingham. 

— | LONDON + BIRMINGHAM + COVENTRY COVENT GARDEN WC2 
meet A.|.D. requirements and provide a degree of l ( CA SE OF } 
durability far in excess of that obtainable with N Tl TIS 
ordinary finishes RMA 
The film of a “Nulac”’ finish has been proved to LK 

ive greater resi i I i ‘ 

52/9 give greater resistance to dirt, petrol, oil, moisture, writes a large firm 
extremes of heat and cold, torrential rain, strong il 

° ° . anufacturers and m cipal undertakings ali over the 
sunlight, acid or alkali-laden atmospheres and country are findin: a linge Rozalex (which pre 
other destructive agents against which maximum | vents dirt and injurious substances coming ‘n‘o contact 

eo ss a 2 | with workers’ hands) is saving time, labour dislocations 
protection is required. and the payment of compensation claim: 
. SEVEN YEARS have proved Rozalex Pertected by 

s Full particulars & leaflet on request. | a Manchester firm, after jong research, to combat 

D | Dermatitis in their own factory, Rozalex was a striking 

| success, It was marketed only in response to an insistent 
ROBERT KEARSLEY & Co. Patent No. * demand, and its use has developed on Results and 
| 368496 Recommendations. 

_ RIPON a! YORKS. " | ha } a neon ery 

clebhon >. a at | ‘ex Dispenser, - 
Telephone: Ripon 415/6 ally destened for issu RO ZIM LEX 
| tng Rosaler easily and 
economically in factory 
and workshop 
The proved protectivs ‘ film’ for appli- 
b cation to the hands Before Work. 
7 For FREE SAMPLES and particulars, write to: 
ROZALEX LTD., 45, Cross Street, Manches:er, 2 
——— 
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13 consecutive insertions, 5% ; 


ONLY, 18 words, 1/6, 14d. per word after. 


of advertisements for these columns, FIRST POST TUESDAY of each week at: 


Stamford Street, London, S.E.1,or one day earlier at branch offices (addresses, sec first Editoria! page), 


Prepaid Advertisement Rates: 2d. per word, minimum 3/6. 
trade advertisers as fo!lows on order for consecutive insertions, provided a contract is placed in advance, 
consecutive, 





Series Discounts are allowed to 


10% ; 52 consecutive, 15%. Situations Wanted 
x No., 6d. per insertion extra. Latest time of arrival 
Dorset House 














DISTRIBUTORS OF 


STINSON & TIPSY 


AIRCRAFT 
“ BRIAN ALLEN AVIATION LTD. 


Croydon Airpor! Southend Airport 
Croydon 0031-2 Rochford 56261 














£55 


Incl. Hud 
& Radiator 








es:t0s. Extra 30 H.P. 4 CYL. 


CARDEN 


Carden Aero Engines Ltd., 
HESTON AIRPORT, MDDX. 











SECOND-HAND AIRCRAFT 


No. 218. Miles Hawk October, 1937. Price 
Major. Metal airscrew. £625. 

Navigation lights. No. 278. Miles Falcon 
Dual harness. Total Major. Tota! hours 


hours 180. Since com- 248. C. of A., June, 
plete 55. C. of A,, 1937. Price £695. 


AIRCRAFT DISTRIBUTORS LTD. 
SKEGNESS AERODROME, SKEGNESS, LINCS. 











increased Price 2 £435 


F. HILLS & SONS, Ltd. 
Trafford Pk., Manchester, 7 


STILLBETTER 


Now £320 BUZZ. ARD II 


OR ON EASY 
PAYMENT 








ENCLOSED 
CABIN ; FLAPS ; 
FIXED TAIL 
PLANE, Etc., Etc. 


LUTON AIRCRAFT Ltd., Gerrards Cross. 





TOOL DESIGNING 
TOOL MAKING 
PRESS WORK 


Undertaken by 


THE BRITISH ROLA CO.,LTD. 
Minerva Rd. Park Royal. N.W.10 





LET THE 











Concessionaires for 
D.H. PRODUCTS 
Dragons : Hornets 





For Sale 


TAFF Time Checking and Job Costing Time 
Recorders (all makes) for quick cash sale. 
Exceptional condition. Write * Betarcol,” c/o 
“ Flight,” Dorset House, Stamford Street, London, 
S.E.1. 
ERIAL CAMERA “SKYVIEW,” brand new, 
f4.5 Wallensak lens, built-in filter, 3} « 4} 
panchromatic film-pack, 12 exposures. Complete 
with case, £30. A bargain, worth double. Can be 
inspected. First cheque secures. R.A. Rothermel, 
Canterbury Road, Kilburn, N.W.6. 
JU-DU-CIEL for sale, Douglas 750 engine. 
Special undercart, rigid controls, elevators 
according to Mignet’s latest, has flown. Austin 7 
exchange considered. Studley Green Garage, 
Stokenchurch, High Wycombe. 


Aircraft for Hire 


IPSY I MOTH, £2 10s. per day. Contract 

rate, £2 per day. Including insurance. 

Air Travel, Ltd., Gatwick Airport, Horley, Surrey. 
Crawley 543.4, and at Walsall Airport. 

OTH, £2 per day. PUSS, £3. Weekdays only 

Week-ends, 10/- additional, including insur- 


ance. Lawrence Aircraft Hire, West Malling 
Aerodrome, Kent (London, 28 miles). W. Malling 
90” 
222. 


Building Service 
ANGARS and 


constructed. 


Factory 
Difficult 


Extensions, cheaply 
cases welcomed. 


Factory Buildings Ltd., Engineers, Windsor 
House, Victoria Street. Vic. 6609. 
Hangars 

er steel framed. From 12ft. 6in. 

30ft. to 50ft. » 30ft. Other sizes up to 100ft. 
span. Can erect yourself. Coventry Steel 
Structures, Coventry. 

Publications 


MARTIN'S AIR NAVIGATION. 


A concise guide to the 2nd Class Navigator's 
Licence—Price 21/- net, by C. W. Martin (late 
R.N.A.S. and R.A.F.), Chief Instructor Imperial 
School of Air Navigation. Information is concise, 
accompanied by numerous illustrations. There is 
nothing in the text which is not the source of 
potential questions. A standard text book for the 
Air Ministry Examination.— The Eversley Press 
Ltd., %, Craven Street, W.C.: 


Consultants iad ry 


R: H. STOCKEN, M.L.Ae.E., R.A.F.O., 
Consultant, 3, St. James's Square, 
Whitehall 8863. 
OMPE R & WALKER, LTD., 86, Strand, 
W.C.2. Aircraft designs and all work of 
an aa consultative and commercial nature. 
Telephone: Temple Bar 4128. 


Aviation 
S.W.1. 


Contractors for Aerodromes 


‘| a tw TOUT-CAS COMPANY 

Syston, near Leicester (Telephone : 
86177 Eecient London Office in Fortnum & 
Mason's Sports De partment, 18: 82, Piccadilly, W.1 


(SYSTON) 





Rollason Men 


* Sole Distributors for all LOCKHEED (High Performance) Aircraft. 
ROLLASON AIRCRAFT SERVICES LTD. AIRPORT OF LONDON (CROYDON) 





A NEW YEAR 
THOUGHT. 


It is the heartfelt wish 
of each member of the 


Airwork 
1937 


organisation 
that will bring 
good fortune to everybody 
interested 11 the 


whole 


os 
fying 


world over, 


USED AIRCRAFT for DISPOSAL, 
subject to their remaining unsold. 


D.H. HORNET MOTH. 
Fitted with latest type square wings, full 
dual control, including dual throttle. C, 
of A. one year. Total hours approx. 290. 
Self-starter. navigation lights. £700. 
Selection of Gipsy I Wooden Moths. 
£275. 

GIPSY MAJOR MOTH. 
Late property of the Household Brigade 
Flying Club. C. of A. May, 1937. Total 
hours approx. 950, 210 hours since com- 
plete overhaul. Slots, polished nose 
cowling. Excellent condition. £475. 


LEOPARD MOTH. 
C. of A. one year. Total hours approx 
900, 150 hours since overhaul, Just re- 
painted. Navigation lights. £750. 


JUBILEE MONOSPAR 


2 enere Niagara engines. C. of A. July 
1937. Total hours approximately 250. 
What offers ? 


HESTON AIRPORT. MIDDLESEX 


ADVISE YOU 


OVERHAULS 
REPAIRS 
SPARES 





Telephone: 
Croydon 5151/2 








Kindly mention 





* Flight”’ 








when corresponding with advertisers. 
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Situations Vacant 


XPERIENCED SENIOR DRAUGITTSMEN 
preferably with experience of 
Mone uc construction Write stating age. 
caerieace. and salary required to A. V. Roe & 
Co. Ltd., Newton Heath Manchester, 10. 


THE KUALA LUMPUR FLYING CLUB. 
Applications arc invited for the appointment o 
Chief Instructor to the Kuala Lumpur Flying 
Club (Federated Malay States) for February, 1937. 
Three year agreement. Passages and full pay, leave 
on termination. Salary scale $350 per month rising 
$25 per month each year of service to 8600 maxi- 
mum Starting salary according to age and 
= Fiving bonus $2 per hour (S1 
4d.) 


required 


For further particulars in England 
ly Major L. W Learmount. Upwood Tiptoe 
Hants. 


NSPECTORS ani Viewers. Aircraft experience 
for View Room, and Erecting Shop. Write 
giving full details of experience and age to the 
Fairey Aviation Company Ltd., Hayes, Middlesex 


RAUGHTSMEN (Aircraft) wanted. Apply by 
letter only, stating zr age, experience, and 
salary required, to “C" Vickers (Aviation) Ltd. 
Weybridze, Surrey. 


NE or two Ground Engineers with “ A” and 
“C” Licences are required by Civil Flying 
Training School. Apply stating experience to 
Box No. 1943. co ™ Flight.” Dorset House 
Stamford Street, London, S.E.1. 


ROYAL AIR FORCE. 
VACANCIES FOR SHORT SERVICE 
OFFICERS. 

Applications are invited for short service com- 
missions in the General Duties Branch (Flying). 
Candidates must be at least 17) and under 25 
vears of age and have attained a standard of 
education equivalent to the School Certificate. 
They must be unmarried and of good physique. 
No previous flying experience is necessary. Ap- 
pointments are for four years on the active list 
followed by six vears’ reserve service. A gratuity 
of £200 is payable after four years’ service. For 
full details of pay, ctc., apply (preferably by post- 
cand) Secretary (Dept. S.7 BC), Air Ministry, 
Adastra! Hlouse, Kingsway, London, W.C.2. 


IGAND TOOL DRAUGHTSMEN., Several first- 
class men required, also Juniors. Good rates 
paid to suitable men. Apply stating age and 
qualifications to (S. J. D.) The Bristol Acroplanc 
Company Ltd. Filton, Bristol 


EVERAL first class Jig and Tool Draughtsmen 

required, ulso Juniors, Aircraft experience 

desirable but not essential. Apply Westland 
Aireraft Lid., Yeov'l 


TRESS Assisiants required. At least one year 

experience metal construction. Apply stating 
age, experience and salary required to Short 
Bros. Lid. Rochester 
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ID. LEWIS 


tTo. 


10 per cent. dis- 
count aliowed 


gue of Airmen. 


for fully 
Cata- 
free. 


R.A.F. LEATH- 
ER COAT finest 
quality full chrome 
lined 
5 and 
3 Oh slightly soil- 
™ ed, from 63 - 
a LEATHER 
COATS, in other styles. from 60 - 
LeAT COMBINATION SUIT, heavy 
leece|'d, fur coll, zip front, legs, etc. £6/17/6 
Ditto, in gabardine t 
ALL-ZIP COMB. SUIT super gabardine triple 
weight lining. finest quality £5 17 6 
BEST CHROME LEATHER HELMETS. 
Air Ministry pattern, chamois lined, Sorbo 
padded ‘phone pockets, goggle strap, ao 
perfect fit and > best made -, 22 
Ditto, fur trimme: 17/6, 25 - 
SHEEPSKIN FLYING BOOTS, zip front 476 
EARPH ES, flat type, chromium plate ( 
SHEEPSKIN FLYING GAUNTLETS, 
chamois lined, goatskin palms, ensuring 
accurate control, perfect for fying ove 
Other types 12 
SILK ONDER. GLOVES, ‘for warmth. 
ingle texture 2/6. Double texture S- 
GOGGLES, ALL LUXOR TYPES in stock, 
perfect fitting, 25/- -, -, 45/-, 85/- 
PILOT GOGGLE Reed., with complete 
sponge- rubber mask, Triplex lenses, ex- 
clusive spring-leather headban 1 
PILOT GOG OGGLE. as an any Y RAF. 
Full vision — and spring 
FLYING OR RACING COCCLE, "adjust- 
able nose-piece, sponge- ae pads, T: de = 
lenses, ventilated eye-pie 4- 
GOGGLES, TRIPLEX. “LENSES, with 
sponge-rubber pads, shallow full vision 


cups, strong elastics ... 4 " 


D. LEWIS, oor 


124, GT. PORTLAND ST., LONDON, W.1L 
No other London Address. 

Tel. Museum 4314. Tel. Aviakit. Weido, London 

Agents in Belgium, India, Portugal, Hol- 

nd, S. Africa, Greece and Denmark. 

Manufacturers, Government Contractors 

and Designers. Trade and Clubs supplied. 








Write for our special quotations for quantity buyers. 




















ASSISTANT STRESS ENGINEER 


FOR RESPONSIBLE POSITION 
IN STRESS OFFICE 


Applicants must have good practical experience 
and technica! knowledge of aircraft structures 
and should address their applications in 
writing, giving full particulars oi Experience 
Age and Salary required, to 
The Chief Draughtsman 
HANDLEY PAGE LIMITED 
CRICKLEWOOD, N.W.2 











NGINEER DESIGNER DRAUGHTSMAN 
with theoretical and practical knowledge of 
vibration problems and their mathematics. Re- 
quired by well-known firm to take charge 
cage patented designs and promote new 
8 of clastic anti-vibration suspensions for 
automobiles and general engineering. 
Bee No. 233, co “ Flight,”” Dorset House, Stamford 
Street. London, S.F H. 


AIRCRAFT 





THE NORMAL PROPELLER CO. 


All Steel Propellers (Aluminium Alloy Spacers) 
Blade Section, Eiffel No. 11 & R.A.F., 4c, Modified 


Patents applied for 


50” Dia. oe weight 5} Ibs. Hub 
40 m/m. hole. 6 hole, 8.1 m/m. on 90 m/m. 
P.C.D. Thickness 41 m/m., mean P/D .6 
(or to order up to 16 P/D). 
Factor of safety on ali possible loads. 


With 30 h.p., 4 cylinder, 3,500 r.p.m. 
engine — = pt — y, Factor of 


PRICE ‘S10 ‘PACKED 


Propellers to suit any engine and plane up to 

35 H.P. £10. Particulars and terms, 

Address: 8. com, OAK fam. HENDON, 
ONDON. N W 





PETROL 


Kindly mention 


TANKS 


‘Flight”’ 


PLIGHT 


Situations Vacant-——Contd. 


ENCH Fitter required for aircraft plate fittings 
Preferably with turning and welding experi- 
ence. Witney Aerodrome, Oxford. 


EQUIRED immediately, reliable Checker with 

aircraft experience. Apply stating age, ex- 

perience and salary required to Percival Aircraft, 
Ltd., 20, Grosvenor Place, London, S.W.1. 


ECRETARY Accountant, preferably qualified, 
for aircraft manufacturing company, near 
London. Reply, stating full particulars, experience, 
qualifications, age and salary required. Box No. 
234, c/o “* Flight,” Dorset House, Stamford Street, 
London, 8.F.1. 


Situations Wanted 


NERGETIC young man, used to controlling 
large staffs. Ten vears’ experience of Road 
lransport management, licensed R.A. 
reserve pilot, expert driver, practical and theo- 
retical mechanic, requires progressive post, con- 
nected if possible, but not necessarily, with civil 
aviation. Box No. 1945, “ Flight,’ Dorset House, 
Stamford Street, London, S.E.1. 


OUNG man, passed A.F.R.Ae.S. exam., 
sound aero-enginecring and commercial 
knowledge, visiting South Africa Undertake 
agency or other work Sailing January 16th. 
Box No. 1946, co “ Flight.” Dorset Tlouse, 
Stamford Street, London, S.E.1. 


beer NG Engineer (26), public school, University ; 

seven vears aviation engineering experience 
E.'s licences, experimental 
qualifications 


(especially engines); G 
work, controllable-pitch airscrews 
include A.F.R.Ae.S exam., College Diploma 
(Aeronautical), etc. Ambitious, intelligent. 
t5—t6 p.wk. required. Start peas 
R.N.M., 142, Highbury New Park, . 


Official Notices 


AIR REGISTRATION BOARD 
(Authority to be constituted under the Air 
Navigation Act, 1936) 

Applications are invited for the position of 
CHIEF AIRCRAFT SURVEYOR who will also 
be the Board's Principal Technical Officer. Appli- 
cants must have shown administrative ability, 
have held a position of primary responsibility and 
have high technical qualifications and experience 
of the design, construction and equipment of 
modern civil aircraft. The salary will be on 
rising scale up to a maximum of £2,000 per annum 
according to the qualifications of the candidate 
Applications, which will be treated in strict con- 
fidence, should be made before January 16th, 
1937, and must give full particulars in writing 
as to age, education, training and experience 
Box No. 231, co “ Flight.” Dorset House 

Stamford Street, London, 5.E.1 


Applications are also invited for the position 
> CHIEF AIRCRAFT ENGINE SURVEYOR. 

— ~ ants must have high technical qualifications 
and be conversant with the design and construc- 
tion of engines and engine accessories in use in 
modern civil aircraft. The salary will be on a 
rising scale up to a maximum of £1 500 according 
to the qualifications of the candidate. Appli- 
cations, which will be treated in strict confidence 
should be made before January 16th, 1937, and 
must give full particulars in writing as to age, 
education, training and experience. Box No. 232 
co “ Flight,” Dorset House, Stamford Street, 
London, 58.F..1 


Personal 


ALKER, on Dec. 24, 1936, at No. 1, Avenue 
Elmers, Surbiton, Surrey, to Doris, wife of 
Flight-Lieutenant H. J. Walker, R.A.F., a son 


Financial 


OS Ilelp needed to complete the Sykes 
Monoplane. Write 101, Arden Park, Stockport. 


Air Taxis 


im TAXIS, LTD. Air Port of Lon lon, 
Croydon, Surrey. ‘Phone: Croydon s101° 
Night "Phone: Wallington 3491 


roOwne 


LIMITED 


ham, London, 


when corresponding with advertisers. 
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ERVICE 
TRAININ 


Schools 
CROYDON FLYING CLUB 


LEARN TO FLY WITH 
Cap‘. (Timber) S. F. WOODS, R.A.F.O. 
Holder o! Records :—636 Pupils. A & B Licences. 
138,000 Landings. 

Night and Blind Flying : Navigation : Wireless. 
Sates - Every Make : Repairs and C. of A. at lowest prices 


CROYDON AIRWAYS LTD. 
CROYDON AERODROME. ‘Phone: Croydon 5132. 


To KENT FLYING CLUB, Eekesbourne 
Aerodrome, Canterbury. Tel.: Bridge 60. 
No entrance fee. Ab Initio and Advanced Training. 
Blind Flying. Instructor's Courses. “A” and 
“B” Licences. Full particulars from the 
Secretary. 


CAMBRIDGE, 

Full commercia! pilot’s course, including Instruc- 
tors, Blind flying by Instructors qualified for R.A.F. 
Reserve Training Schools, from 30/- per hour. 
Twin engine training from £4 per hour. Air taxis 
from 6d. per mile. 

MARSHALL'S FLYING SCHOOL LTD. 

Offices Cambridge 4215. 
Aerodrome | mile from centre of Town. 


Aeronautical Engineering 


AERONAUTICAL ENGINEERING 
TRAINING 
providing complete practical works and 
Aerodrome experience for administrative side 
of Civili and Commercial Aviation. Students 
accepted in first instance for probationary 
term only. Day and Residential. 
Syllabus from THE COLLEGE OF 
AERONAUTICAL ENGINEERING 
Chelsea, S.W.3. 


Correspondence Schools 


HE INTERNATIONAL CORRESPON- 
DENCE SCHOOLS offer sound instruc- 
tion in Aeroplane Designing, Fitting and Rig- 
ging and Aero-Engine Fitting: also expert training 
for Ground Engineers (Categories A, B.C and D). 
All instruction is by correspondence. Write to- 
day for our “Aeronautical Engineering” Booklet— 
INTERNATIONAL CORRESPONDENCE 
SCHOOLS, LTD., Dept. 182, Internationa! 
Buildings, Kingsway, London, W.C.2. 


Tuition 


WIRELESS TELEGRAPHY. 

The majority of men holding the Air Ministry 
W/T Licence and who are in good posts to-day 
have reccived their training at the recognised 
training centre, the L.T.T.C. Special Short 
Courses arranged for ex-R.A.F. operators and 
others with previous W/T experience. Also ful! 
Courses for Air and Marine W/T ertific pie. 
Moderate fees. Prospectus Dept. “ F,” 
LONDON TELEGRAPH TRAINING COLL i GE 
LTD., 20, Penywern Road, Earl's Court. Telc- 
phone: FLAxman 8721. (Est. 40 years). 


UNIQUE COMMERCIAL AVIATION 
SCHOLARSHIP. 
Two Se holarships of £50 are offered at Witney 
Aeronautical College for the two year E a 
Course, with opportunity to train as AIR-LI 
PILOT. Examination open to candidates ee 
seventeen and over. NO ENTRANCE FER. 
Write for full particulars to: WITNEY AERO- 
DROME, OXFORD. 


IMPERIAL SCHOOL of AIR NAVIGATION. 
Next term commences 
January 12th for March. 

Second Class Navigator's Examination. 
For particulars of Day Classes and Correspondence 
Courses apply C. W. Martin, Imperial Schoo! of 
Air Navigation, 87c, Notting Hill Gate, W.11. 

Phone : Park 6288. 


Kindly mention 
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BRITAIN’S AIR UNIVERSITY 


(Contractors to the Air Ministry and Imperial Airways) 
Provides expert Flying tuition on 


SEAPLANES, FLYING-BOATS & AMPHIBIANS 


LTD Apply to the Commandant, HAMBLE, SOUTHAMPTON 
AST127 | 


AVIATION CAREER 


ESTERSHIRE 
FLYING SCHOOL 


Principal PERSHORE. 
Flying Officer James Bu: 
Cheapest School. Thorough Training. 
Resident Pupils. “A” and “B” Pilots’ 
[Lic ences, Instructors’ Certificates. Air Mi 
|approved Blind Flying Course. Residential Club. 


7 








Fully Licensed Hotel. 


DUAL £2-0-0 per hour 
SOLO £1-10-0 per hour. 
BLIND Fiying Instruction 
£2-0-0 per hour. 
CLUB SUBSCRIPTION 
10.- per month. 


WILTSHIRE SCHOOL OF FLYING LTD. 
HIGH PO3T AERODROME, SALISBURY. 


Tele phone: (Pull residence for pupils £2-12-6 p..) 
Middle Woodjord 23. 18-hole Golf Course adjoins the Aerodrome 








FLYING INSTRUCTION 


Complete A or B Licence Course by 
Instructors with highest qualifications 
who specialise in individual attention 


THE HAMPSHIRE AEROPLANE cLus 
‘Phone SOUTHAMPTON AIRPORT Fasticish $7227 


uniry : Open or Cabin M/s availabl 











CLUB AA 


Air Ministry Approva! for 


e/ BLIND FLYING 
SCHOOL AND 
INSTRUCTORS’ CERTIFICATES 


New Winter Contract Rate for “ A” Licence 


COMPLETE “B” LICENCE COURSE, 
Ab Initio : £270. Terms on Application at th: 
FORD AERODROME, YAPTON, SUSSEX. 
Bognor Regis, 5 miles. — Littlehampton, 2 mile: 
Arunde 5 miles. — Chichester 7 miles. 





CINQUE PORTS * 


tty ig tndicifeal attention from expert 
instructors sg .icences. ormal 
flying rates, a per e. "DU AL. 30/- per hour SOLO. 
We have tthe right machines and equipment for 
prospe ctive licence pilots, and our methods are 
cheapest in the long run. 
SALES AND SERVICE.— We deal in new and 
seco ndhand aircraft. No machine is sold by us under 
fa'se pretences. be ou know what you re ge tting before you 
pay for it. C. A. work and repairs done. Engines 
top or comp tetely overhauled. Well-equipped works 
!_owest charges for first-class work. Estimates free. 
IN STOCK.—Puss Moth, £495. Gipsy II] Moth 
£475. Cirrus II! Moth, £200. Klemm, £150. Hawk 
Major Speed Soecial, £750. Cirrus II! Avian, £225. 
Monospar, £485. 
WHY LAY UP your machine for complete overhauls ? 
If it is a Gipsy !—Gipsy II! or Cirrus II], we will 
lend you an engine while the work is being done. 
TESTED SPRUCE.—Small quantities, rough cut to 
specification, longerons, etc., in stock. 
THE CINQUE PORTS AVIATION LTD. 


LYMPNE <5". 


Hythe 6171 





‘*Flight”’ 


Tuition—Contd. 
AERONAUTICAL ENGINEERING. 

Compre hensive practica’ experience in al! branche 
of aircraft manufacture with theorctical ‘ raining 
in aeronautics. 

Systematic progression from college to {actory 
through all departments. 2 

Courses commence in April and September the 
number of students accepted being limited 

Syllabus from :— 

Principal, Airspeed (1934), Ltd, 
Airport, Portsmouth, 


AUTHORITATIVE TRAINING 


Study with The T.1.G.B., the FIRST Institution of 
its kind approved by the Royal Aeronautical Society 
and the premier Correspondence Training Organisation 
for Aeronautical Students 
ye of the T.I.G.B. have gained SIX FIRST 
CES in the Society’s Examinations, inchiding 

FIRST PLACE IN THE WHOLE EXAM ATION. 
“ The Engineer's Guide to Success e—cives full 
particulars of the T.1.G.B.’s courses in Aeronautics, 
ontains the widest choice of engineering courses in the 
world—over 200 courses—and gives full particulars of 
the Regulations governing A. FR. Ae.S., Air Ministry 
Licences, A.M.LMech.E.., A.M.LE.E., etc. The 

1.G.B. Guarantee training until successful. Write 

hay for copy, stating branch, post or qualificatioa 
thet interests you 


THE TECHNOLOGICAL INSTITUTE 


OF GREAT BRITAIN 
37, TEMPLE BAR HOUSE, LONDON, E.C4. 
(Founded 1917. 18,000 Successes.) 


Patent and Trade Mark Agents 


P. THURSTON & Co. Chartered Patent 
« Agents, 329. High Holborn, W C.1 Te 
Ifol. 1117. 


EE & CO., Patents and Trade Marks through 
out the World. (H.T.P. Gee, Mem.R.S.6.B, 
A.M.1.R.E., ete.), 51-52, Chancery Lane, London, 
W.C.2. Established 1905 (2 doors from Govt 
Patent Office). “Phone: Holborn 4547 (2 lines) 
Handbook free. 
I N. & W. S. SKERRETT, Chartered Patent 
« Agents, 88-90, Chancery Lane London, 
W.C.2. (Hol. 8837) and 24 Temple Row Bir 
mingham. 


Wireless Instruction 


W T Operators’ Course, forty guineas. Full DP 
and all facilities on latest type Marconi 
Aerodrome, 


apparatus. Write to Witney 


Oxford. 


Packing and Shipping 


R: & J. PARK, LIMITED, 1453/9, Fenchurch 

Street, E.C.3. "Phone: Mansion House 308 
Works : Dominion Works, Thames Road, Chiswiek 
W.4. Official packers and shippers to the aireraft 
industry. 2 


Public Appointments 


ROYAL AIR FORCE VOLUNTEER 
RESERVE (PILOT SECTION). 

A course of flying training for pilots of the 
Royal Air Force Volunteer Reserve will com 
mence on 25th January next. The course will be 
of approximately 10 weeks duration and will 
involve continuous whole-time attendance. I 
will be open to young men of good physique, whe 
have attained the age of 18 and have not attained 
the age of 25, and who have reached a standard ¢ of 
education approximately equal to that requt 
for the school certificate of the Oxford and Catr 
bridge Schools Examination Board. Previous 
fiving experience is not necessary. 

The training is provided free of charge and 
pupils will be paid at the rate of 16/6 a day during 
the course, in addition to a retaining fee of £254 
year during service in the Royal Air Force Volun- 
teer Reserve. 

The number of vacancies for the course 5 
limited and early applic ation should be made @ 
the Secretary (V.M./S.7 (c)), Air Ministry, 
London, W.C.2. 


when corresponding with advertisers. 
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| Air Survey 


IR SURVEY CO., LTD., Hayes, Middlesex 
| Established 1924. More than 100 surveys 
successfully executed. Prepared to tender for 
surveys of every description in any part of the 
World. Telephone: 632, Hayes, Mdix. India 
Branch, Dum Dum, Calcutta. 
THE CHARTER SERVICE. , ' 
Aerial Photographers 


1935 7 - 
CROydon 2235 6 Perways, London. EROFILMS, LTD., Air Surveys — Aerial 


Photos taken of Factories, Estates, Aircraft 
— in Flight, ete. Library of 35,000 Air Views. 
Rush House, Aldwych, W.C.2. Telephones : 


BRISTOL | Temple Bar 2164, 2165. 


MUNICIPAL Aircraft Cameras 


AIRPORT “ AGLE” AIRCRAFT CAMERAS and equip- 


ment for survey photography and Nava 








OPEN TO ALL OPERATORS and Military requirements. Specialists in Air 
Amp‘e Hangars, Full Overhaul Service, Customs | Photographic Apparatus. Hand Held Cameras. 
Restauran*, 300 Acres Factory Site. Pistol Cameras for Air Snapshots. Full particulars | 
Details from Manager, Bristo! A irport. from Manufacturers and Patentees.—Williamson 
Manufacturing Co.. Ltd. Litchfield Gardens, | 
Willesden Green,. London, N.W.10. "Phone | 





Willesden 0073-4. Contractors to Air Ministry, 
Admiralty. War Office, Colonial and Foreign 





REDHILL AERODROME Governments. - “ 
TRAINING FOR PRIVATE | Insurance 
AND COMMERCIAL FLYING NSURANCE. Aircraft, Motor, or Generat 
INCLUDING AUTOGIRO TUITION cng Fo Bh Ss egy Km gt AS 
BRITISH AIR TRANSPORT LTD. hone 
Telephone—NUTFIELD RIDGE 2245. Models and Parts 





_(5842) and Branch Offices 











ODEL PETROL ENGINES, blueprints 
propellers, kits and all materials. Lists | 
2d. stamp. Model Aircraft Stores 127b, Hankin- 
son Road. Bournemouth 


Magnetos 

THE EUSTON IGNITION CO., LTD. 

FFICIALLY approved by the Air Ministry for 
Aircraft magneto repairs. B.T.H. Service | 
magnetos and spares in stock for immediate | 

release. 329, Euston Road, London, N.W.1. 

Tel.: Museum 9921. Telegrams: Eusigco Nor- 

west London. 
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+e DOPing 
write for ‘thastren d_ cataloguc 
cf portable plant to 
AEROSTYLE —o. 
176H, St. John St., London, E A | 








FLIGHT. 


HOLT 
Wing Tip FLARES 


AND FULL EQUIPM 
BRACKETS FOR TRAINING MACHINES. 
Sole Licensee: 


TheY.S.C. Ltd., 13, Thavies lon, London, £.0.1 
“VERY” SIGNALS & PYROTECHNICS. 


N 
w 
















159, LONDON RD. 






KINGSTON- 
ON-THAMES. 
the Specialists, 

for AIRCRAFT 
SILENCERS AND MANIFOLDS 


°o 
LIGHT ALLOY | Ge - ACTING FILLER CAPS 








SQUADRONS of the 
ROYALAIR FORCE 


PRICE 7/6 net ; by post 8 - 





sellers r direct from the ices of 
*FLIGH I 


~ 


FLIGHT PUBLISHING CO., LTD. 
DORSET HOUSE, STAMFORD ST., LONDON, S.E.1 











Wheels are Whirring! 


This encourages punctuality and efficiency by its fair- 
ness and impartiality. It also prevents slackness at 
starting and stopping times eating into your profits, 
Why not investigate now ? 





37, Empire Works, Muddersfield. | 








- a | R.N.A.S. and 











~<| 


IGHT PUBLISHING CO., LTD., 
CORONATION Q DORSET HOUSE, STAMFORD STREET, LONDON, S.E.1 
1937 STOCKS NOW READY ‘Phone : Waterloo 3333 (50 lines) 





AIRCRAFT "ENGINEER Single Cards 6d. each, post free. 
AND AIRSHIPS Six or more Cards 4d. each, 


Trade is stirring and never was time so valuable! Ensure NT p § | CAR D S 
it being fully productive by adopting the  G.B."’ system. 


GCLEDHILK.BROOK | These postcards are actual photographs 


taken by members of the highly-skilled 
TIME RECORDERS LTD. | photographic staff of ‘ Flight.” They include 
a complete range of machines of the R.F.C., 


post free. 
Cash with order. 


R.A.F. 








AIRCO Ltp CIVIL AIR ENSIGNS 


CAR SIZE 26 EACH 
3, ST. JAMES’S SQUARE = LarceR SIZES for AERODROME 
LONDON, S.W.1 USE FROM 6/6 TO 39- M.F.W 


we I¢HTWAYS 


for that individual and personal attention that makes 
2 difference-—-whether it be for engine overhaul, 
repairs, repaint, or renewa! of C. of A. of your machine. 


“The Right Ways are always the best Ways” 
WRIGHTWAYS LTD. e@ Aeronautical Engineers 


a ” AIRPORT OF LONDON e GROVBOR . Grams. Wrightways, Croydon | 


® AERODROME LIGHTING EQUIPMENT 
SEARCHLIGHT Floodlights. Beacons. Course Lights, etc. ? Sole representatives 


PROJECTOR Wiuminated Wind Direction Indicators ale , aw 
s Boundary and Obstruction Lighting. | /°” “¢79470me ligt 














‘““WORLDWIN”’ 





is « +s - Ceiling Projectors Generating Plant *, Fa area ~ PISTONS MERTHYR TYDFIL 
and Switchboards the itis ses a Telephone Telezrams 
CLA Messrs. AURCO LC® ( noe WERTHYE WORLDWIN 
RKE, CHAPMAN & CO., LTD.| |: yy - ry DFH PISTONS 
VICTOR ’ 3 ST JAMES SQUARE SW | Hicuest AccuRAC’ 28 MerthyrTrua 
1A WORKS . GATESHEAD-ON-TYNE. | ' — 



























WORLD WINNING 
FEATURES 
“WORLDWIN” PISTONS 


loy piston « 
~ Be. sign and onstruction 


” WORLDwiHe - 


Gudg 










WORLDWIN 
PISTONS LTD. 
CYFARTHFA WORKS, 
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THE HERTS & ESSEX AEROPLANE CLUB 
BROXBOURNE (Herts) & GRAVESEND (Kent) 
One Club—Two Branches—One Subscription 

INSTRUCTION. 
£2 per hour (including cross-country and ‘“‘ Blind ”’ flying). 
SOLO. 
{1 10 © per hour. Contract /1. 
COMPLETE COURSES FOR “A” and “B” LICENCES. 
Four Instructors—Seven Aeroplanes (Moths and Hawks) 
TRIAL LESSON. HALF AN HOUR FOR 15)-. 
Full particulars from the Secretary, Broxbourne Aerodrome, Nazeing, Essex. 


Telephone : HODdesdon 453. Gravesend 1400. 


oe 


Come to the 


RFE 
\ 4 
COMPANY FOR FLOTATION GEAR 
BALLOONS, 
PILOT HARNESS, 


PNEUMATIC DINGHIES 
AND PARACHUTES. 


Also ROPE, WIRE, CANVAS 
AND FABRIC WORK. 





R.F.D. CO., LTD., 17, STOKE RD., GUILDFORD, SURREY 




















The Principal Metal 
Merchant to 
the Aircraft Industry 


R. J. COLEY 


Jubilee Works - Chapel Rd. 


Hounslow - - - Middlesex 





Buyer of all classes of 
Surplus Aircraft Material 
for reduction to Scrap 


Branches: 
KINGSTON-ON-THAMES 
BRENTFORD - BRISTOL 


‘Phones: Hounslow 2266-7. ‘Grams : “Metalful, London” 











LATEST AIRBOARD 
SPECIFICATION DTD 277 


HIGH TENSILE STRENGTH 
HIGH ELASTIC VALUE. 
MAINTAINS RING PRESSURE / 
UNDER EXTREME HEAT. 
DOES NOT SCUFF. 








Manufactured bj 
THE BRITISH PISTON 
RINS CO. LTD., COVENTRY 








Aeronca leadership is 
based on achieve- 
ment. Aeroncas in 
service far outnumber 
allother light aircraft. 
Investigate and your 
choice, too, will be an 
AERONCA. 












EX WORKS 
WITH 
FULL BRITISH CERTIFICATE 
OF 
AIRWORTHINESS 












COVENTRY VICTOR 


Vibrationiess Fiat-Four 
Develops 30 h.p. at 2,500. 
1} Litrcs Capacity. 


PROMPT DELIVERIES. 


We manufacture in 
large quantities Aero 
Engine and Aircraft 
Parts. A.1.D. Inspection, 
and Bonded _ Stores. 
Modern Plant. Kee 








Prices. 
COVENTRY VICTOR MOTOR Co. LTD. 
Pm oa COVENTRY. cov. 50545 








on 





Kindly mention “* Flight”’ 


when corresponding with advertisers. 
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ELECTRIC DRILL GUN 
Capacities : % to % 

Speeds : 400-5,000 r.p.m. 
Weights : 2§-23 Ibs. 


PNEUMATIC ROTOR DRILL GUN 
Capacities: & to 7 
Speeds : 1,000-4,500 r.p.m 
Weights : 25-3 Ibs. 












— 


f hs, 


oil cn : 



















4 ELECTRIC CORNER DRILL GUN PNEUMATIC CORNER DRILL PNEUMATIC CORNER DRILL GUN 
e Capacity : Up to 3” with straight body Capacity : Up to 3” 

“4 Speed : 2,500 r.p.m. All our Pneumatic Rotor Drill Speed : 2,100 r.p.m. 

¢ Weight : 24ibs. Guns, Screw Guns and Corner Weight : 25 Ibs. 


Drills can be supplied with either 
pistol grip handle or straight 
body as above. 








(ss 


zallliicy |; 


ELECTRIC SCREW GUN PNEUMATIC SCREW GUN 
Capacity : Up to No. 12 woodscrews Capacity : Up to No. 12 woodscrews 
Weight ; 22 Ibs Weight : 23 Ibs. 

Can be adapted for nut or stud Can be adapted for nut or stud 
running. running. 


DRILL GUNS 
FOR EVERY PURPOSE 


SMALL LIGHT POWERFUL 
ES. ELECTRIC or PNEUMATIC 


in Speeds from 400 —-70,000 rem 


ero 
raft 
100, 
res. 
een 





Made by 


DESOUTTER BROTHERS LIMITED 


rD., * ¢ * THE HYDE -. HENDON - LONDON °- NW’? 


LINDALE + 





ne : 
54 5. 





Kindly mention ‘‘Flight’’ when corresponding with advertisers. 
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“BRISTOL” FEATURES. 


ee ee GEAR.—4 








The airscrew reduction gear is of the well-known Farman bevel- 
epicyclic type, which has been used in “Bristol” engines over a period 
of nine years; it has the advantage of being light, compact and well 
adapted to provide various gear ratios. Many of these gear units are 
still in normal operation after 6,000 hours running. The standard 


gear ratio is 0.5, but an alternative ratio of 0.572 is available. 





The floating mountings of the bevel wheels distribute the load equally 
over the three bevel pinions under all conditions, thus avoiding high 


individual tooth loadings. All moving parts are pressure lubricated. 


The gear assembly is enclosed in a compact forged aluminium casing 


and can be simply removed as a unit by undoing eighteen nuts. 


AlR COOLED AERO ENGINES 


THE BRISTOL AEROPLANE CO. LTD. 
FILTON, BRISTOL. 


TELEGRAMS: ‘“ AVIATION, BRISTOL.” 
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